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BROAD-BILLED 

-Q  Jiji  196;.  ] 

‘  By  Roger  p.  sMensch 
O^yicTO^^ 

-Hroad-billed  Sandpi 


SANDPIPERS  NEAR  ESPERANCE  AND 
IN  THE  PERTH  AREA 

,  Field  Officer,  Royal  Australasian  Ornithologists 
Union. 

PERSPECTIVE 

Sandpiper  Limicola  falcinellus  breeds  across  northern 
Eurasia  and  winters  on  the  coasts  of  southern  and  south-eastern  Asia,  the 
Sunda  Islands,  the  Moluccas,  New  Guinea,  Australia  and  occasionally  New 
Zealand  (P«zzey  1980).  In  Australia,  it  appears  to  be  most  abundant  on 
northern  and  western  coasts  e  g.  at  the  Port  Hedland  Saltworks,  flocks  of  up  to 
150  in  September  1975  (R.E.  Johnstone  pers.  comm.)  and  up  to  500  seen  in 
April  1982  (pers.  obs.).  It  is  also  well  known  from  the  Cairns  waterfront  in 
Queensland  and  Kooragang  Island  (near  Newcastle)  in  New  South  Wales 
(Pizzey  1980) 


The  Broad-billed  Sandpiper  should  be  regarded  as  a  scarce  or  rare  visitor  to 
Australia  on  present  knowledge.  Its  known  population  in  Australia  is  less  than 
1000  birds,  compared  with  a  known  Red-necked  Stint  Calidris  ruficollis 
population  of  291,000  (Australasian  Wader  Studies  Group  Report  to 
Participants  in  Summer  Count.  1983) 

Broad-billed  Sandpipers  are  only  known  from  a  handful  of  localities  in  the 
southern  parts  of  Australia.  Single  birds  are  seen  in  most  years  at  the  saltfields 
near  Adelaide  (pers.  obs.)  and  in  the  Port  Phillip  Bay  area  of  Victoria.  Normally 
inhabiting  tidal  flats,  reefs  and  especially  saltfields.  it  has  also  been  recorded 
from  at  least  three  inland  localities  in  eastern  Australia  (Pizzey  1980) 

In  Western  Australia,  the  Broad-billed  Sandpiper  has  mainly  been  recorded 
from  the  North-West:  that  is,  Broome  (Rogers,  1903:  in  Storr  1980).  Onslow 
(Serventy  and  Whittell  1976).  the  saltworks  at  Port  Hedland  and  Dampier  (e.g 
Surveys  by  the  Aust  Wader  Studies  Group  1982-83)  and  the  Eighty-Mile 
Beach  (one  bird  near  Anna  Plains.  Sept  1982  pers.  obs  ).  There  is  only  one 
published  record  for  the  South-West:  two  birds  were  seen  at  Alfred  Cove  in  the 
IETtT  ^QVer  Estuary  by  G.  Nicholls  in  November  1975  (Serventy  and  Whittell 


AN  OBSERVATION  NEAR  ESPERANCE 
I  was  studying  waders  with  A.K.  Daw  at  Lake  Warden,  adjacent  to  the 
Esperance  townsite  on  9  November  1982,  when  I  detected  a  Broad-billed 
Sandpiper  The  sandpiper  was  standing  in  a  sleeping  attitude  within  a  small 
flock  of  waders  which  itself  was  part  of  a  concentration  of  about  1000  Sharp- 
tailed  Sandpipers  Calidris  acuminata,  200  Curlew  Sandpipers  C.  ferruginea 
and  50  or  more  Red-necked  Stints  C.  ruficollis.  The  waders  were  mostly  in 
tight  loafing  flocks  in  less  than  20  mm  of  water  around  a  spit  in  the  north-east 
part  of  the  lake. 

My  attention  was  initially  drawn  to  the  bold  black  and  white  stripes  on  the  head 
of  the  Broad-billed  Sandpiper.  This  feature  was  clearly  visible  through  my 
tripod-mounted  20X  and  40X  magnification  spotting  scope,  sited  20  metres 
from  the  bird.  After  about  ten  minutes  the  Broad-billed  Sandpiperchanged  its 
posture,  revealing  its  relatively  long  bill,  thick  at  the  baseand  slightly  drooped 
at  the  tip.  When  theflockeventually  broke  up  prior  to  f  ly  mg.  I  could  see  that  the 
Broad-bHIed  Sandpiper  was  intermediate  between  the  Red-necked  Stint  and 
Curlew  Sandpiper  in  size.  It  appeared  to  be  in  complete  winter  (non-breeding) 
plumage  although  it  was  possibly  a  little  more  prominently  marked  on  the 
head  than  some  winter  plumage  birds  that  I  had  seen  before.  I  was  able  to 
glimpse  the  bird  briefly  as  it  took  to  flight  amongst  many  other  waders  and  I 
noticed  that  it  had  a  fine  but  conspicuous  pale  wing-stripe  and  a  dark  centre  to 
its  rump. 

A  strip  of  30  to  50  metres  of  sand  and  mud  was  exposed  around  most  of  the  lake 
and  data  for  Lake  Warden  collected  for  the  Department  of  Fisheries  and 
Wildlife  on  the  same  date,  indicated  a  lake  depth  at  deepest  point  of  0.40 
metres  and  a  salinity  of  166  parts  per  thousand  (sea-water  is  about  35  p.p.t.). 
The  habitat  at  Lake  Warden  on  9  November  1982  was  therefore  not  unlike  the 
saltfield  environments  which  are  favoured  elsewhere  by  the  Broad-billed 
Sandpiper. 

SIGHTINGS  AT  ALFRED  COVE,  1982 
At  least  one  Broad-billed  Sandpiper  was  seen  atthe  Alfred  Cove-Point  Waylen 
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Nature  Reserve,  in  the  Swan  River  Estuary,  on  several  occasions  in  early 
November  1982.  These  sightings  were  made  by  D.  Doust,  S.  Keeling  and  other 
observers  covering  this  area  for  the  Royal  Australasian  Ornithologists  Union’s 
study  of  waterbird  usage  of  wetland  nature  reserves  in  the  South-West  of 
Western  Australia. 

During  an  R.A.O.U.  excursion  to  this  locality  on  20  November,  I  took  the 
following  notes  of  description  of  a  single  Broad-billed  Sandpiper  observed 
near  the  Point  Waylen  spit  (using  a  40X  scope): 

‘‘black  cap  with  double  eye-brow  [stripe]  effect  (noticed  this  before  bill); 
long  bill,  thick  at  base  and  drooped  at  tip;  legs  short-medium  only;  bigger 
than  Red-necked  Stint  but  not  [greatly]  .  .  .  Plumage  typical  early  winter 
[non-breeding]". 

The  bird  was  mostly  resting,  standing  on  one  leg,  close  to  high  watermark  and 
about  five  metres  from  the  edge  of  the  slowly  receding  tide.  When  feeding,  it 
probed  vigorously  at  the  soft  mud  but  otherwise  moved  about  no  more  rapidly 
than  any  of  the  1500  Red-necked  Stints  and  Curlew  Sandpipers  with  which  it 
was  associated. 

As  far  as  I  am  aware,  Broad-billed  Sandpipers  were  not  seen  at  this  locality 
after  November,  at  which  time  wader  habitat  became  available  at  drying 
metropolitan  lakes. 

SIGHTINGS  AT  FORRESTDALE  LAKE 
A  single  Broad-billed  Sandpiper  was  located  at  Forrestdale  Lake  (south-east 
outer  metropolitan  area)  by  P.  Curry  on  24  December  1982.  By  this  time,  the 
water  in  the  lake  had  retreated  to  the  inner  edge  of  the  reedbeds. 

When  I  visited  the  lake  on  7  January  1983,  the  water  had  receded  further, 
exposing  ten  to  20  metres  of  mud  around  most  of  the  lake’s  perimeter.  At  the 
edge  of  a  spit  at  the  northern  end  of  the  lake  I  located  a  single  Broad-billed 
Sandpiper  in  identical  plumage  to  that  of  the  bird  seen  at  Point  Waylen 
(described  above).  The  bird  was  feeding  amongst  small  parties  of  Red-necked 
Stints.  Long-toed  Stints  C.  subminuta.  Curlew  Sandpipers  and  Sharp-tailed 
Sandpipers. 

It  seems  quite  likely  that  the  bird  seen  in  January  1983  was  the  same  individual 
that  was  encountered  by  Curry  in  December  1982  and  that  it  was  also  the  same 
bird  that  was  seen  in  November  1982  by  myself  and  others  at  Point  Waylen 

The  maximum  water  depth  recorded  in  Forrestdale  Lake  in  January  was  0.17 
metres  and  its  salinity  was  1 1 .1  parts  per  thousand  (Fisheries  and  Wildlife  data 
for  early  Jan.  1983).  As  fresh  water  essentially  has  no  more  than  1 .0  p.p.t.  salt 
content  (Forrestdale  L.  usually  falls  below  this  level  in  winter)  salt-water 
conditions  were  clearly  prevalent  at  the  lake  at  this  time.  Being  principally  a 
salt  water  wader,  the  Broad-billed  Sandpiper  would  probably  find  conditions 
unsuitable  at  Forrestdale  Lake  in  spring  and  early  summer,  when  salinity  is 
normally  much  lower. 

DISCUSSION 

Although  the  above  records  are  the  only  published  sightings  of  the  Broad¬ 
billed  Sandpiper  from  south-western  Australia  (no  previous  accounts  from 
lakes),  observers  have  mentioned  to  me  that  they  have  seen  Broad-billed 
Sandpipers  at  the  Hardy  and  Leschenault  Inlets. 

It  seems  likely  that  despite  a  comparative  paucity  of  observations,  small 
numbers  of  Broad-billed  Sandpipers  may  regularly  visit  the  South-West 
region.  This  theory  is  supported  by  the  knowledge  that  hundreds  of  Broad¬ 
billed  Sandpipers  occur  (possibly  on  a  regular  basis)  at  the  Pilbara  saltfields 
and  by  appreciation  of  the  difficulties  of  locating  single  Broad-billed 
Sandpipers  within  large  flocks  of  other  waders  of  similar  size.  This  species 
often  associates  with  Red-necked  Stints  and  Curlew  Sandpipers  in  basically 
similar  plumage,  mainly  from  late  spring  to  mid  summer  (all  South-West 
records  of  this  species  fall  into  this  period). 

The  principal  characters  by  which  the  Broad-billed  Sandpiper  may  be 
recognised  within  flocks  of  small  waders  are: 

1  Relatively  long  bill,  thick  at  the  base  and  drooped  at  the  tip;  legs 
proportionately  short. 

2.  Vigorous  drilling  actions  when  feeding. 

3.  A  dark  crown  with  prominent  stripes:  actually  a  branched  white  stripe 
above  each  eye. 
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The  third  field  character  will  be  prominent  in  many  individuals  observed 
closely,  but  it  may  not  be  conspicuous  in  some  individuals  in  winter  plumage. 
Prater  et  a/.(  1977)  indicate  that  some  variation  in  plumage  occurs  with  the 
Broad-billed  Sandpiper.  The  subspecies  most  likely  to  visit  Australia  is  L.f. 
sibirica  and  this  is  slightly  paler  and  greyer  than  the  nominate  subspecies  L.f. 
falcinellus,  which  occurs  at  least  as  far  east  as  India. 
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NOTES  ON  THE  DISTRIBUTION  AND  ECOLOGY  OFTHE  GREEN-WINGED 
PIGEON  CHALCOPHAPS  INDICA  (LINNAEUS)  IN  WESTERN  AUSTRALIA, 
WITH  COMMENTS  ON  SUBSPECIATION  IN  THE  AUSTRALIAN  REGION. 

By  R.E.  JOHNSTONE,  Western  Australian  Museum.  Francis  Street,  Perth 

W.A.  6000. 

ABSTRACT 

Data  on  distribution,  abundance,  habitat,  food,  breeding  and  colour  of  soft  parts  are  given 
for  the  Western  Australian  population.  Four  subspecies  are  recognised  within  the 
Australian  region:  C.  /  tlmorensis  Bonaparte  of  the  Lesser  Sunda  Islands,  C.  /'.  longirostris 
Gould  of  the  far  north  of  Western  Australia  and  of  the  Northern  Territory  (including 
Melville  Island).  C.  I.  chrysochlora  (Wagler)  of  eastern  Australia,  eastern  New  Guinea, 
New  Caledonia,  Norfolk  Island  and  Lord  Howe  Island,  and  C.  I.  sandwichensls  Ramsay  of 
the  New  Hebrides  and  Loyalty  Islands. 

INTRODUCTION 

The  Green-winged  Pigeon  is  widespread  and  moderately  common  in  eastern 
Australia  and  the  Northern  Territory.  In  Western  Australia  it  is  scarce,  and 
restricted  to  north-west  Kimberley.  It  was  first  recorded  in  Kimberley  in  1969 
when  a  specimen  was  sent  to  the  Western  Australian  Museum  from  22  km 
south-west  of  Kalumburu  (Storr  1969).  Between  1970  and  1978  the  Western 
Australian  Museum,  often  in  association  with  the  Departmentof  Fisheriesand 
Wildlife,  carried  out  extensive  fieldwork  in  the  Kimberley,  and  much  of  the  data 
presented  here  resulted  from  these  surveys.  Most  texts  on  Australian  birds 
give  an  erroneous  distribution  for  the  Green-winged  Pigeon  in  Western 
Australia  and  little  has  been  published  on  the  variation  in  sexual  dimorphism 
within  the  Australian  populations. 

DISTRIBUTION 

Storr  (1980)  gives  the  distribution  in  Kimberley  as  the  ‘north-western 
subhumid  zone  from  Mitchell  Plateau  southwest  to  the  Prince  Regent  River; 
also  continental  islands  (South  West  Osborne,  South  Maret,  Boongaree, 
Coronation.  Augustus);  vagrant  to  the  lower  King  Edward  River  and  Carson 
Escarpment.'  More  recently  Mr  G.  Harold  and  Mr  A.  Chapman  observed  a 
single  bird  at  Mount  Daglish  near  Walcott  Inlet,  which  extended  the  range 
south-west  by  100  km  (Figs.  1  &  2). 

Status 

Generally  scarce,  occurring  in  ones  and  two’s,  but  in  some  areas  such  as  parts 
of  the  Prince  Regent  River,  it  is  moderately  common  and  occurring  in  flocks  of 
up  to  12. 

Ecology 

The  Green-winged  Pigeon  favours  semi-deciduous  vine  forests,  thickets  and 
scrubs,  dense  vegetation  along  water-courses,  and  evergreen  thickets  of 
Ficus  at  the  foot  of  cliffs  and  in  gullies.  In  the  Kimberley  the  semi-deciduous 
vine  forests  are  best  developed  in  the  subhumid  north-west  sector,  where 
mean  annual  rainfall  exceeds  1200  mm.  These  forests  range  in  size  from  1  ha  to 
about  30  ha,  and  are  irregular  in  height,  with  a  closed  canopy  about  3-10  m 
above  the  ground  and  tall  emergents  (mostly  deciduous)  rising  to  15  m.  The 
emergents  include  Bombax  ceiba,  Brachychiton  paradoxum,  Albizia  lebbek 


Figure  1.  Map  of  Australia,  showing  the  distribution  of  Chalcophaps  indica  chrysochlora 
and  Chalcophaps  indica  longirostris. 


Figure  2.  Distribution  of  Chalcophaps  indica  in  Kimberley,  Western  Australia. 


and  Terminalia  spp.,  and  the  lower  levels  consist  of  slender  trees  and  shrubs 
including  Celtis  philippensis,  Zizyphus  quadrilocularis,  Diospyros  nitens, 
Vitex  glabrata,  Ficus  spp.,  Terminalia  spp.,  and  vines.  A  feature  of  these  forests 
and  scrubs  is  the  large  number  of  plants  which  produce  succulent  fruits. 

The  Green-winged  Pigeon  prefers  the  edges  of  the  vine  forests  and  is  often 
seen  feeding  on  fallen  fruits  and  seeds  on  the  forest  floor  This  pigeon  is  one  of 
the  few  birds  that  takes  advantage  of  fallen  fruit  in  Kimberley  vine  forests. 
Although  primarily  a  ground  feeder,  it  will  sometimes  take  fruit  that  is  within 
easy  reach  of  firm  perches  in  trees.  Occasionally  they  feed  or  drink  well  away 
from  cover  along  creek  beds  or  in  small  clearings.  When  flushed,  however, 
they  quickly  seek  shelter  in  dense  vegetation.  The  flight  is  swift  with 
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continuous  wing  beats,  the  bird  keeping  low  and  swerving  around  trees  and 
shrubs. 

The  crops  of  four  Kimberley  specimens  contained  warty  bulbils  of  Dioscorea 
bulbifera,  wild  grapes,  leguminous  seeds  and  small  fruits  including  those  of 
Mimusops  elengi. 

Breeding 

No  nest  has  been  found  in  this  State  and  the  only  breeding  data  come  from  a 
male  and  female  collected  on  26  January  and  13  February  1973  respectively  at 
Mitchell  Plateau.  The  female  weighed  140  g  and  had  a  well-developed  ovary 
(largest  follicle  6x5  mm)  and  a  highly  convoluted  oviduct.  The  male  weighed 
172  g  and  had  enlarged  testes.  It  appears  that  these  birds  had  recently  bred. 
Unfeathered  parts 

Kimberley  birds  have  the  bill  red  (3specimens).  orange  (1).  maroon  (1);  the  iris 
dark  brown;  the  orbital  ring  red;  the  legs  purplish  brown;  and  the  mouth  pink. 
SUBSPECIATION  IN  THE  AUSTRALIAN  REGION 

In  order  to  determine  the  taxonomic  status  of  the  Western  Australian 
population  it  has  been  necessary  to  study  specimens  from  other  parts  of 
Australia,  Timor,  New  Guinea  and  the  New  Hebrides.  Fifty-five  Green-winged 
Pigeons  held  in  the  Western  Australian  Museum.  British  Museum  and 
Australian  National  Wildlife  Collection  were  examined.  Measurements  were 
taken  as  follows;  length  of  chord  of  flattened  wing,  length  of  tail  (along  a 
central  rectrix).  length  of  tarsus  and  length  of  entire  culmen. 

In  its  huge  range  from  India  through  South-East  Asiaeastward  to  new  Guinea, 
Australia.  New  Caledonia  and  the  New  Hebrides,  the  Green-winged  Pigeon 
has  undergone  considerable  geographic  variation.  Peters  (1937)  recognised 
ten  subspecies.  In  Australia  there  are  three  isolated  populations;  one  in 
Victoria.  New  South  Walesand  Queensland;another  in  the  Northern  Territory; 
and  a  third  in  Kimberley,  Western  Australia  (Fig.  1).  The  Northern  Territory 
population  is  separated  from  eastern  Australian  birds  by  the  dry  unsuitable 
country  around  the  Gulf  of  Carpentaria  (Storr  1973  &  1977)  and  from  the 
Kimberley  population  by  the  dry  country  to  the  south  of  Cambridge  Gulf  (Fig. 

There  is  strong  sexual  dimorphism  in  eastern  Australian  birds.  Theadultmale 
has  the  head  and  mantle  purplish-brown  (slightly  darker  or  more  purplish  on 
the  nape),  back  and  wings  emerald-green  tinged  with  bronze;  shoulder  patch 
white;  lower  back  black  crossed  by  two  dark  grey  bars;  rump  black;  tail  dark 
brownish-black;  throat  and  breast  light  purplish-brown;  rest  of  underparts 
light  brown;  under  tail  coverts  brownish-black.  The  adult  female  differs  in 
having  the  head  and  mantle  reddish-brown  orchestnut-brown,  shoulder  patch 
grey,  bars  on  the  lower  back  light  greyish-brown,  rump  brown,  tail  brown  and 
breast  light  brown. 

New  Guinea  females  are  similar  to  Queensland  and  New  South  Wales  females. 
The  adult  males  differing  slightly  from  Queensland  males  in  having  a  little 
more  metallic  gloss  or  bronze  on  the  wings  and  back. 

Northern  Territory  birds  show  only  slight  sexual  dimorphism.  The  adult  male 
has  the  head  mantle  and  breast  purplish-brown;  lower  back  (between  the  two 
pale  grey  bars)  black  tinged  with  bronze;  rumpdark  bluish-grey;  tail  black.  The 
adult  female  differs  in  having  the  head  and  mantle  brownish-purple;  lower 
back  (between  two  pale  grey  bars)  dull  black;  rump  brownish;  tail  dark  brown; 
and  breast  pale  brownish-grey.  Both  male  and  female  have  a  white  shoulder 
patch. 

There  is  no  sexual  dimorphism  in  north-west  Kimberley  birds.  Both  male  and 
female  have  the  mantle  and  breast  purplish-brown,  a  white  shoulder  patch, 
blackish  tail,  and  the  underparts  light  brown  suffused  with  purple.  Two 
females  from  the  Drysdale  River  (at  the  eastern  limit  of  the  Kimberley 
population)  have  a  slight  brownish  tinge  on  the  tail,  and  in  this  respect  are 
similar  to  Northern  Territory  females. 

Timor  specimens  differ  from  Kimberley  and  Northern  Territory  birds  in  having 
the  nape,  centre  of  mantle  and  upper  back  bluish-grey.  In  this  character  they 
are  intermediate  between  the  Australian  and  Oriental  forms,  the  latter  having 
whitish  or  grey  crowns  and  hind  necks.  Goodwin  (1974)  noted  that  Northern 
Territory  females  have  the  shoulder  patch  white  tinged  with  grey  nearly  as 
conspicuous  as  tnat  of  the  male.  He  also  mentions  that  in  this  character  the 
females  resemble  those  of  Chalcophaps  indica  timorensis  Bonaparte  of  the 
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Table  1.  Showing  measurements  (mm)  of  Chalcophaps  indica  in  the  Australian  region. 


Lesser  Sunda  Islands. 

Two  birds  (a  male  and  female)  in  the  Western  Australian  Museum  from  Santo 
in  the  New  Hebrides  are  generally  similar  in  colour  to  birds  from  eastern 
Australia.  They  are  slightly  smaller  (Table  1 )  and  have  the  green  on  the  wings 
and  back  deep  pure  green  with  little  bronze. 

SUBSPECIES  RECOGNISED 

Condon  (1975)  recognised  three  subspecies  in  Australia:  Chalcophaps  indica 
chrysochlora  from  northern  Queensland  south  of  the  Cape  York  Peninsula, 
New  South  Wales,  Victoria  and  Lord  Howe  Island:  C.  /.  longirostris  from  Cape 
York  Peninsula  Queensland,  west  to  Groote  Eylandt,  Port  Bradshaw  and  Port 
Keats  in  the  Northern  Territory,  the  Kimberley  Western  Australia,  and 
southern  New  Guinea  and  islands:  and  C.  1.  melvillensis  Zietz  from  Melville 
Island,  Northern  Territory.  This  treatment  was  rather  peculiar  considering  that 
Peters  (1961)  had  included  Cape  York  Peninsula  and  New  Guinea  birds  with  C. 
/.  chrysochlora  and  Melville  island  birds  with  C.  i.  longirostris.  Peters  also 
queried  the  validity  of  longirostris,  however  my  study  has  shown  that  the  two 
Australian  forms  C.  i.  chrysochlora  and  C.  i.  longirostris  are  geographical 
isolates  and  differ  in  colour  pattern  and  size.  Frith  (1982)  came  to  similar 
conclusions  and  recognised  both  C.  /.  chrysochlora  and  C.  i.  longirostris  in 
Australia. 

Green-winged  Pigeons  from  New  Guinea,  New  Caledonia  and  the  New 
Hebrides  differ  only  slightly  from  eastern  Australian  birds  so  it  appears  that 
these  areas  have  only  recently  been  colonised.  Mayr  (1945)  included  birds 
from  New  Caledonia  in  C.  i.  chrysochlora  and  those  from  the  Loyalty  Islands, 
New  Hebrides  and  Santa  Cruz  group  in  C.  i.  sandwichensis. 

In  summary  the  following  nomenclature  is  adopted:  Chalcophaps  indica 
chrysochlora  (Wagler);  Chalcophaps  indica  longirostris  Gould  (including  C.  /. 
melvillensis  Zietz):  Chalcophaps  indica  timorensis  Bonaparte:  and 
Chalcophaps  indica  sandwichensis  Ramsay.  Table  1  lists  these  subspecies, 
their  locality  and  measurements. 
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NEW  RECORDS  OF  REPTILES  ON  DIRK  HARTOG  ISLAND, 
WESTERN  AUSTRALIA 


By  BRADFORD  MARYAN 
W. A.  6023  and  ROBERT 


Lynwood  W. A.  6155.  DAVID  ROBINSON.  Duncraig 
BROWNE-COOPER,  Shenton  Park  W.A.  6008. 


rwt  ^ermed,ate  sect|on  of  the  Western  Australian  Naturalists  Club  visited 

nurirtl  /hf  S  and*(L?ut: 26  S’  Long:  1 13°E)  durin9  May  1982  and  January  1984. 
During  these  visits  the  amateur  herpetologists  of  the  group  recorded  28 
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species  of  reptiles  previously  recorded  for  the  island  (Storr  &  Harold  1978) 
together  with  four  species  that  had  not  been  previously  recorded.  Data  on  the 
additional  species  are  as  follows: 

Pseudonaja  nucha lis  (Gwardar) 

According  to  Storr  &  harold  (1978)  the  only  species  of  large  elapid  inhabiting 
Dirk  Hartog  Island  is  the  Mulga  Snake  Pseudechis  australis.  During  January 
three  sub-adult  Gwardar  specimens  were  caught  underneath  pieces  of 
corrugated  sheet  iron  in  the  rubbish  disposal  area,  north-west  of  the  main 
homestead.  A  colour  slide  of  this  species  has  been  given  to  the  W.A.  Museum 
for  registration  from  this  location. 

Vermlcella  fasclolata  fasciolata 

One  specimen  was  collected  in  January  while  active  at  night  along  a  sandy 
track;  it  was  found  by  means  of  spotlighting  with  torches.  This  snake  (R82179 
in  the  W.A.  Museum)  was  atypical  of  the  species  in  having  a  high  ventral  count 
of  196  and  19  mid-body  scale  rows.  It  is  possible  that  this  snake  could 
represent  a  new  sub-species. 

Lerlsta  elegans 

Specimens  of  this  fossorial  skink  were  caught  in  May  in  Acacia  leaf  litter  on 
white  sands.  These  were  identified  by  Mrs  Betty  Wellington. 

Menetla  greyll 

One  specimen  collected  during  May  and  two  during  January.  The  May 
specimen  was  uncovered  from  Acacia  leaf  litter  on  white  sands  and  is  now 
registered  (R76576)  at  the  W.A.  Museum.  One  January  specimen  was  caught 
underneath  a  piece  of  corrugated  sheet  iron  at  the  rubbish  disposal  area,  the 
other  was  observed  while  active  on  a  sandy  track  during  daytime. 

The  only  literature  on  the  herpetofauna  of  the  Shark  Bay  Region,  is  that  of 
Storr  &  Harold  (1978).  who  for  many  species  do  not  list  any  specific  habitat 
information  for  the  island.  Data  on  habitat  for  some  species  was  collected  on 
the  visits  in  1982  and  1984  and  is  presented  below. 

Crenadactylus  ocellatus  horn! 

Specimens  were  caught  underneath  pieces  of  corrugated  sheet  iron  and  also 
on  sandy  tracks  while  spotlighting  in  tall  open  heath,  of  mainly  Acacia  ligulata 
and  low  shrubbery  of  Atriplex  and  Pittosporum. 

Phyllurus  mllll 

Specimens  were  caught  around  main  homestead  while  spotlighting,  this 
species  was  also  occupying  the  many  small  crevices  in  the  limestone  walls  of 
the  homestead. 

Ctenotus  youngsonl 

One  caught  underneath  a  piece  of  corrugated  sheet  iron  in  an  area  where  the 
surrounding  habitat  has  been  heavily  degraded  by  livestock. 

Egernla  stokesll  badla 

One  specimen  caught  underneath  corrugated  sheet  iron  around  main 
homestead.  Another  two  caught  at  Quoin  Bluff  South  underneath  limestone 
slabs  with  low  very  open  heath. 

Lerlsta  planlventralls  planlventralls 

Four  specimens  caught:  two  from  underneath  pieces  of  corrugated  sheet  iron, 
other  two  uncovered  from  Acacia  leaf  litter  while  spotlighting.  Tall  open  heath, 
mainly  Acacia  ligulata  and  low  shrubbery. 

Lerlsta  praepodlta 

One  specimen  caught  at  Notch  Point  (cliff)  underneath  limestone  with  low 
open  heath. 

Varanus  gouldll 

Four  specimens  were  observed  during  daytime  in  tall  open  heath. 

Llasls  chlldrenl 

One  specimen  was  caught  underneath  sheet  iron  pile  in  tall  open  heath  with 
varying  degrees  of  Acacia  ligulata.  Another  specimen  from  underneath 
limestone  in  low  open  shrubland  consisting  of  samphire  species. 

Demansla  oUvacea  calodera 

A  number  of  specimens  were  caught  in  tall  open  heath  and  also  from 
underneath  pieces  of  corrugated  sheet  iron  around  main  homestead. 

Demansla  reticulata  reticulata 

One  specimen  caught  from  underneath  corrugated  sheet  iron  on  white  coastal 
sands  with  Olearia  axillaris  and  Spinifex  longifolius.  Another  from  tall  open 
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heath  underneath  iron. 

Pseudechls  australis 

Two  specimens  caught:  one  from  underneath  pieces  of  corrugated  sheet  iron 
with  Olearia  axillaris,  the  other  was  caught  active  at  night  in  an  unused  shed  at 
the  homestead. 

REFERENCES 

STORR,  G.M.  &  HAROLD,  G.  1978.  Herpetofauna  of  the  Shark  Bay  Region, 
Western  Australia.  Rec.  West.  Aust.  Mus.  6:  449-466. 

STORR  G.M.  1978.  Taxonomic  notes  on  the  Reptiles  of  the  Shark  Bay  Region, 
Western  Australia.  Rec.  West.  Aust.  Mus.  6:  303-318. 


BUD  AUTOGAMY  IN  OROBANCHE  L.  (OROBANCHACEAE) 

By  G.J.  KEIGHERY,  Kings  Park  and  Botanic  Garden,  West  Perth, 
Western  Australia. 


Orobanche  is  a  cosmopolitan  genus  of  140  species  of  flowering  plants,  which 
are  obligate  root  parasites.  Members  of  the  genusare  predominantly  northern 
hemisphere  in  distribution,  and  only  one  native  species  ( Orobanche 
austrahana  F.  Muell.  ex  Tate)  is  recorded  for  Western  Australia.  Green  (1981) 
also  records  the  cosmopolitan  O.  minor  Sm„  but  the  collection  on  which  this 
record  is  based  is  O.  austrahana  (which  is  very  closely  related  to  O.  minor). 
Orobanche  austrahana  is  widespead  throughout  southern  Western  Australia 
and  South  Australia,  parasitic  on  a  wide  rangeof  nativeand  naturalized  plants. 

Orobanche  austrahana  is  an  annual  herb,  which  is  only  apparent  when  the 
fleshy  underground  stem  (a  bulb  like  structure,  which  stores  food  to  produce 
an  inflorescence,  but  dies  after  seeds  are  formed  -  K.  Dixon,  pers.  comm.) 
sends  up  an  inflorescence  during  spring.  The  inflorescence  is  brown/purple  in 
colour,  to  20  cm  tall,  bearing  a  spike  of  brown  purple  flowers. 

Kuijit  (1969)  noted  that  members  of  the  genus  Orobanche  are  adapted  for 
cross  pollination,  having  flowers  which  are  conspicuous,  with  contrasting 
colours  around  the  floral  entry  and  the  usual  two  lipped  condition  of  blossom 
visited  by  bees  or  bumble  bees.  However,  actual  observational  data  appears 
very  rare,  none  is  mentioned  by  Beck  -  Mannagetta  (1930)  and  I  was  not  able  to 
Obviously  considerable  study  is  needed  on  the  genus,  but  Visser 
(1981)  does  note  that  bees  pollinate  Orobanche  in  South  Africa  (without 
reference  to  any  other  study),  so  perhaps  the  information  exists  but  is  still 
largely  anecdotal  in  nature. 


ex^ePbons  from  cross  pollination  do  occur  in  the  genus.  Jensen 
(  95  )  has  demonstrated  that  parthenogenesis  (seed  setting  without 
hoo  i'f  atl2n*L°f  rs  m  some  populations  of  Orobanche  uniflora  L.  Kuijit  ( 1 969) 
f..  ound  that  the  same  species  is  capable  of  autogamy  (seed  setting  by  self 
pollination)  if  pollination  does  not  occur. 

In  general  the  major  reference  works  on  the  family  and/or  genus,  appear  to 
assume  that  the  vast  majority  of  species  are  cross  pollinated,  even  if  actual 
studies  are  few 


!nfii?l^anC/ie  a“s'ra/'f"*  the  flowers  mature  from  the  base  of  the 
nf  orescence  and  only  2-4  open  flowers  are  found  on  any  given 

[T. ! i r hCw i i  Ton uf 1 3 \ h ^  ab 1 ?ve  these  open  f,owers  are  the  large  still  closed 
hese  l0WerS  as  theV  fade'  ln  these  buds  (Fig.  1  .a)  the 
?Fin^  1 J  tE? e  0ngatlng  and  P,ace  pollen  onto  the  style  and  stigma 
emnJpd  thfTfi  f  lso#  matur,eS  before  the  bud  opens,  as  pollen  grams 

^  at  thls  sta9e  and  examined  under  a 
suitable  microscope  are  found  to  be  germinating 

houresren!  s*a,ned  in  aniline  blue  and  examined  using  a 

tlourescent  microscope)  examined  just  prior  to  flower  openina  were  found  to 

Thus  flowers  are  selWZed  Ind  many 

poMinatmn  occurs  bl 3fore  the  ,lower  °Pens  and  a  chance  for  cross 

(fmm31 Gemlri.nnaLnnen  °pbS?!:v®,d  "l20  Populations  of  Orobanche  austrahana 
Pemberton  Perth  (4),  Tutanning.  Bunbury.  Busselton,  Augusta. 

OuTirXn  VPr^m^nrb0Uru  Den,mark'  A|bany.  Mt  Barker.  Cheynes  Beach, 
We?  ern  fiV P'  Hopel°T  and  Esperance)  studied  fmm  southern 

western  Australia.  In  all  cases  whole  plants  (including  the  bulb  like  storage 
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Figure  1.  Orobanche  austrahana  flower 
a  :  Flower  bud  at  anther  dehiscence  stage 
b  :  Open  flower 

c  :  Style/stigma  in  closed  bud.  showing  placement  of  pollen  (dots)  -  magnification  x 
10. 

a  -  b:  Scale  bar  =  15mm 

organ)  were  brought  back  to  an  insect  proof  growth  cabinet,  where  the  stored 
food  reserves  enabled  flowering  and  fruit  production  to  be  completed,  to 
demonstrate  conclusively  that  the  plants  were  self  fertile,  in  all  cases. 

Open  flowers  of  Orobanche  australiana  (Fig.  1  ,b)  are  relatively  inconspicuous 
(being  dull  brown  and  purple  in  colour)  and  lack  nectar  or  scent.  No  insect 
visits  to  a  series  of  flowers  observed  irregularly  for  18  hours  over  18  days  at 
Kings  Park  were  recorded.  However,  since  self  pollination  had  already 
occurred  such  visits  (unless  made  very  shortly  after  flower  opening,  when  self 
fertilization  of  all  ovules  may  not  have  occurred,  and  some  cross  pollen  could 
produce  pollen  tubes  to  fertilize  some  ovules)  are  probably  superfluous. 

Currently,  these  observations  constitute  a  unique  breeding  system  for  a 
species  of  the  genus  Orobanche.  Complementary  studies  on  overseas  species 
would  be  highly  desirable.  The  author  would  also  appreciate  receiving  whole 
live  plants  from  any  locality  within  Western  Australia,  to  expand  the 
distributional  data  and  breeding  system  data  on  this  unusual  species. 
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A  COMPARISON  OF  TWO  CLIMBING  PLANT  SPECIES  (ONE  NATIVE  AND 
ONE  EXOTIC)  AT  WOODMAN  POINT,  WESTERN  AUSTRALIA. 

By  JOHN  FOX.  School  of  Biology,  Western  Australian  Institute  of  Technology, 

Bentley  6102. 

ABSTRACT 

The  distribution  of  Asparagus  asparagoides  and  Clematis  microphylla  at  Woodman 
Point.  Western  Australia  is  discussed  in  relation  to  seed  germination  characteristics.  A. 
asparagoides  is  able  to  establish  faster  at  the  same  time  of  the  year  as  C.  microphylla ;  its 
seed  is  more  viable  and  it  can  germinate  at  higher  temperatures  than  C.  microphylla. 
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INTRODUCTION 

An  interesting  aspect  of  the  long-unburnt  vegetation  at  Woodman  Point  is  the 
large  size  attained  by  the  native  woody  climbers  of  the  area  (Powell  and 
Emberson  1981).  During  a  survey  of  the  vegetation  undertaken  in  1980  (Rye 
1981 )  it  became  apparent  that  the  flora  contained  a  high  proportion  of  exotic 
or  naturalised  alien  species.  Of  some  97  species  of  plants  noted  in  the  area  26 
are  alien.  This  is  a  higher  proportion  than  that  for  the  Perth  Region  as  a  whole 
(Marchant  and  Perry  1981 ).  Asparagus  asparagoides  (L.)  Wight  is  a  native  of 
South  Africa  and  appears  to  be  particularly  abundant  at  Woodman  Point.  It  is  a 
climbing  member  of  the  Liliaceaeand  occurs  in  the  same  habitatsat  Woodman 
Point  as  does  the  native  Clematis  microphylla  DC.  This  paper  presents  some 
observations  on  these  two  species. 

SPECIES  CHARACTERISTICS 

Clematis  microphylla  (Ranunculaceae)  is  a  native  plant  of  southern  Australia 
(Cunningham  et  at.  1981 ).  It  is  a  conspicuous  plant  of  coastal  dune  vegetation 
near  Perth,  where  it  is  often  the  only  climber  present.  The  petioles  are  able  to 
twine  tightly  around  stems  of  other  plants.  The  plant  reaches  its  full 
development  as  a  surface  covering  over  the  crowns  of  shrubs  and  low  trees. 
Old  unburnt  stems  become  corky  and  may  attain  a  diameter  of  4cm  (Poweli 
and  Emberson  1981).  Fruits  develop  in  clusters  as  fluffy  globular  heads  from 
which  is  derived  the  common  name  ‘Old  Man's  Beard’.  C.  microphylla  is  also 
known  as  ‘Small-leaved  Clematis'.  The  fruitlets  separate  out  when  ripe  and  are 
dispersed  by  wind  in  summer.  This  species  has  been  observed  to  grow  back 
from  root  stock  after  fire. 

Asparagus  asparagoides  (Liliaceae)  is  known  as  Bridal  Creeper'  or  ‘Smilax 
Asparagus'  and  is  a  native  of  South  Africa.  It  has  a  lax  climbing  habit  with  an 
erect  sinuous  stem  bearing  branchlets.  Five  to  seven  (or  more)  alternate, 
ovate,  glossy-green  cladodes  are  borne  on  the  branchlets.  The  main  stem 
shifts  direction  at  each  branchlet  node.  Cladodes  and  branchlets  then  hang 
over  the  branches  of  other  plants.  The  greenish  white  flowers  develop  into 
berries  7-10mm  diameter  which  hang  down  in  bead-like  chains.  The  berries 
become  dark  red  and  sticky  when  ripe,  and  may  be  attractive  to  birds.  There 
are  several  spherical  black  seeds  to  each  berry.  With  the  onset  of  hot  weather 
cladodes  dry  off  and  are  shed  from  the  tip  downwards.  The  plant  develops  an 
underground  tuber. 

MATERIALS  AND  METHODS 

A  survey  of  the  vegetation  at  Woodman  Point  made  in  1980  included  two 
associations  with  the  species  under  consideration.  These  were  Acacia 
rostellifera  thickets  and  Eucalyptus  gomphocephala  woodland. 

A  set  of  randomly  positioned  10  x10m  plots  was  used  to  sample  the  species 
present.  All  species  present  were  counted  in  1  x  1m  subplots  and  crown 
projections  were  estimated.  From  these  records  values  for  frequency 
(presence  in  sub-plots),  density  (number  of  stems)  and  dominance 
(proportion  of  ground  covered  by  the  species'  crown)  were  obtained.  These 
data  for  10  x  10  plots  were  then  corrected  to  relative  values  such  that  the  sum  of 
each  index  for  all  species  totalled  100.  The  relative  values  summed  give  an 
'importance  value  index’  (I.V.I.). 

Seed  of  the  two  species  was  collected  at  Woodman  Point  in  December  1979 
and  subjected  to  germination  tests  in  controlled  temperature  cabinets 
between  March  and  May  1980.  Two  additional  tests  were  made  with  seed  of 
Asparagus  asparagoides  between  March  and  May  1982  using  seed  collected 
in  November  1981  Each  test  involved  a  batch  of  50  seeds  placed  on  moist  filter 
paper  in  a  petri  dish,  with  one  dish  in  each  of  10. 15,  20  and  25°  C  temperature 
cabinets  maintained  in  darkness.  The  awn  of  Clematis  microphylla  was  cut  off 
before  starting.' 

Seeds  were  surface  sterilized  in  3%  ‘Milton’  solution  prior  to  testing.  Petri 
dishes  were  maintained  in  a  moist  condition,  a  1%  solution  of  'Benlate' 
fungicide  was  used  to  combat  any  infection  and  daily  records  were  made  of 
new  germinants  for  at  least  60  days.  A  germinant  was  defined  as  a  seed  with 
2mm  of  radicle  protrusion. 

DISTRIBUTION  AT  WOODMAN  POINT 
Table  1  illustrates  the  status  of  the  two  climbers  in  five  10  x  10m  plots  at 
Woodman  Point.  The  species  were  not  recorded  in  other  plots  sampled.  In  the 
Acacia  rostellifera  thickets,  parallel  to  the  coast  to  the  north  of  the  area. 
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Clematis  microphylla  was  much  less  frequent  than  the  introduced  Asparagus 
asparagoides.  Here  the  latter  species  has  been  able  to  establish  itself  well. 
Some  well-developed  specimens  reach  several  metres  into  the  crowns  of 
supporting  host  plants.  A  number  of  A.  asparagoides  individuals  are  usually 
found  growing  together,  thereby  deriving  some  mutual  support. 

By  contrast,  within  the  tuart  woodland.  Clematis  microphylla  was 
encountered  more  frequently  than  Asparagus  asparagoides.  Elsewhere  at 
Woodman  Point  A.  asparagoides  is  observed  growing  amongst  Callitris 
preissii.  The  exotic  is  also  found  under  dead  tuart  trees  when  the  usual  ground 
cover  of  Lepidospermum  gladiatum  and  Schoenus  grandiflorus  is  absent. 

It  may  be  speculated  that  the  exotic  species  has  established  itself  and 
persisted  well  in  areas  of  a  more  open  nature.  The  absence  of  fire  in  the  tuart 
woodland  area  for  some  considerable  time  may  have  restricted  the 
opportunities  for  Asparagus  asparagoides  to  spread  into  the  denser 
woodland. 


Table  1.  Ecological  indices  for  Asparagus  asparagoides  and  Clematis  microphylla. 


Location  Species 

Relative 

Frequency 

Values  for 
Density 

Dominance 

IVI* 

Acacia  thicket,  northern  coastal  strip 

1  Asparagus  asparagoides 

17.7 

0.4 

7.5 

25.6 

Clematis  microphylla 

1.0 

0.1 

0.3 

1.4 

2.  Asparagus  asparagoides 

19.0 

0.3 

1.8 

21.1 

3  Asparagus  asparagoides 

21.4 

0.3 

2.9 

24.6 

Tuart  woodland 

1  Asparagus  asparagoides 

1.9 

0.2 

<0.1 

2.1 

Clematis  microphylla 

8.6 

0.5 

4.9 

14.0 

2  Asparagus  asparagoides 

9.1 

3.3 

4.3 

16.7 

Clematis  microphylla 

16.9 

2.9 

13.8 

33.6 

*  IVI  =  importance  value  index. 


GERMINATION  BEHAVIOUR 

The  time  course  of  cumulative  germinations  at  10.  15  and  20°  C  for  all  tests  are 
illustrated  in  Figure  1,  Table  2  contrasts  germination  percentages  and  times 
taken  using  the  1980  data  only. 

Clematis  microphylla  showed  no  viability  at  25° C.  The  highest  percentage 
germination  was  attained  at  15°  C  where  seed  commenced  germination  earlier 
and  germinated  more  rapidly.  A  period  of  22  days  was  required  from  first 
moistening  of  seed  until  the  first  germination  occurred,  and  a  further  10  days 
before  50%  of  seed  had  germinated.  The  pattern  of  results  for  10° C  was  not 
greatly  different  from  that  at  15°C,  but  at  20°C  there  was  a  prolonged  period 
for  the  bulk  to  germinate  and  a  lower  total  viability.  The  weighted  mean  days 
taken  for  final  germination  was  31-33  days  for  the  two  lower  temperatures 
used. 

The  1980  test  with  Asparagus  asparagoides  suggested  that  seed  germinates 
strongly  at  all  temperatures  between  10  and  20°C  and  that  seed  has  higher 
viability  than  Clematis  microphylla.  Fastest  germination  occurred  at  15°  C.  but 
germination  started  sooner  at  higher  temperatures  where  only  8  days  was 
required  after  moistening  the  seed.  As  with  C.  microphylla  germination  was 
least  successful  at  25° C  but  some  seed  was  viable  at  this  temperature  and 
germinated  early.  Half  of  the  seed  of  A,  asparagoides  incubated  at  10-20° C 
germinated  within  16-19  days  from  moistening. 

The  1982  test  results  with  A.  asparagoides  at  10-20°  C  are  illustrated  in  Figure 
1.  The  patterns  of  germination  at  15  and  20°C  were  similar  to  that  for  1980 
However  very  few  seed  germinated  at  25°  C.  such  that  the  mean  for  all  three 
tests  was  7.3%  viability.  Similarly  at  10°C  the  1982  tests  were  less  successful 
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Figure  1.  Time  course  of  cumulative  germination  for  Clematis  microphylla  (open  circles) 
and  Asparagus  asparagoides  (filled  symbols)  —  1979  seed  (diamonds);  1981  seed  (lot  1 
squares;  lot  2  triangles) 

with  an  overall  three  test  mean  of  50.7%  viability  at  this  temperature  and  48 
days  required  for  50%  germination.  The  best  overall  result  was  at  15°  C  with  15 
days  to  25%  germination,  16  days  to  50%  and  the  mean  days  taken  for  final 
germination  was  17.5. 


Table  2.  Germination  values  for  Clematis  microphylla  and  Asparagus  asparagoides  seed 
collected  in  December  1979. 


Cabinet  Temperature  (°C) 

Clematis  microphylla 

10 

15 

20 

25 

Days  to  first  germination 

25 

22 

26 

- 

Mean  days  to  germinate  50% 

30.0 

26.6 

37.2 

- 

Mean  days  to  germinate  final  % 

32.8 

31.5 

38.4 

- 

Asparagus  asparagoides 

Days  to  first  germination 

18 

12 

8 

8 

Mean  days  to  germinate  50% 

18.3 

14.4 

17.8 

- 

Mean  days  to  germinate  final  % 

22 

15.4 

20 

27.6 

IMPLICATIONS 

In  that  Asparagus  asparagoides  occurs  in  habitats  similar  to  those  of  Clematis 
microphylla  it  may  be  supposed  that  it  is  competing  with  the  latter  species.  The 
optimum  temperature  range  for  germination  of  Clematis  microphylla  is  lower 
than  that  for  A.  asparagoides.  Germination  of  A.  asparagoides  is  much  more 
rapid  than  Clematis  microphylla  with  50%  germination  completed  before  the 
latter  commences.  A  comparison  of  germination  performance  suggests  that  A. 
asparagoides  Is  able  to  establish  faster  at  the  same  time  of  the  year  as  C. 
microphylla,  that  its  seed  is  more  viable,  and  that  it  can  germinate  readily  at 
higher  temperatures  than  can  C.  microphylla. 

Both  A.  asparagoides  and  C.  microphylla  are  perennials.  C.  microphylla 
individuals  persist  for  many  years.  No  new  seedling  growth  of  C.  microphylla 
has  been  noted  at  Woodman  Point.  Clumps  of  germinating  seedlings  of  A. 
asparagoides  were  observed  in  August  (presumably  from  the  previous  year’s 
seed).  These  were  in  the  immediate  vicinity  of  existing  mature  plants, 
suggesting  that  dispersal  does  not  necessarily  occur  far  removed  from  the 
parents.  The  life  span  of  A.  asparagoides  is  probably  shorter  than  that  of  C. 
microphylla  but  the  present  distribution  and  abundance  of  the  former  at 
Woodman  Point  suggest  that  it  would  be  difficult  to  eradicate  it  from  the  area. 
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NOTES  ON  DISTRIBUTION  AND  SEASONAL  MOVEMENT  OF  THE 
STRIATED  PARDALOTE  IN  WESTERN  AUSTRALIA 

By  JOHN  DELL.  Department  of  Biological  Survey.  Western  Australian 
Museum,  Francis  Street,  Perth.  W.A.  6000. 

In  Western  Australia  two  subspecies  of  the  Striated  Pardalote,  Pardalotus 
striatus  (Gmelin),  are  currently  recognised:  P.  s.  substriatus  Mathews  Which  is 
distributed  in  the  southern  part  of  the  State  including  the  North  West  Division, 
and  P.  s.  uropygialis  Gould  which  occurs  in  the  Kimberley  Division.  These 
subspecies  (often  recognised  as  separate  species)  are  differentiated  on 
plumage  characteristics  and  breeding  behaviour. 

P.  s.  substriatus  is  generally  assumed  to  be  migratory.  Sedgwick  (1971 )  stated 
that  in  summer  it  was  distributed  in  eucalypt  forests  and  woodlands  south  of 
the  Mulga-eucalypt  line  (Gardner  1942)  but  was  not  present  in  the  northern 
wheatbelt.  However,  by  May  it  was  moving  north  and  had  reached  the  North 
West  Division.  Sedgwick  (ibid)  was  able  to  locate  few  breeding  data  (October 
to  December)  and  suggested  that  breeding  may  be  confined  to  the  South 
West,  although  J.R.  Ford  (in  Sedgwick,  ibid)  considered  it  to  be  a  migrant  to 
the  Great  Victoria  Desert  where  it  stayed  to  breed  during  good  seasons.  Ford 
also  postulated  that  the  birds  move  into  the  Great  Victoria  Desert  area  from 
both  southwestern  Australia  and  from  Eyre  Peninsula,  possibly  crossing  the 
Nullabor  Plain. 

In  this  paper  I  assess  the  above  assumption  on  migration  by  synthesizing  my 
published  and  unpublished  data  from  southern  Western  Australia.  Localities 
of  data  collection  are  indicated  on  Figure  1. 


Figure  1.  Map  showing  data  collection  localities  in  the  Western  Australian  wheatbelt 
(triangles)  and  Eastern  Goldfields  (circles).  Hollow  star  shows  locality  of  East  Yuna.  Solid 
star  indicates  Banjawarn  Station  where  possible  resident  form  of  Striated  Pardalote 
occurs. 


15 


Much  of  this  data  does  not  accord  with  Sedgwick's  hypothesis  on  movements. 
For  example  at  East  Yuna  Nature  Reserve  (65km  east-north-east  of  Geraldton) 
the  species  was  present  throughout  the  year  although  in  January  and 
February  it  was  recorded  less  frequently.  This  is  based  on  daily  recordings 
made  by  D.J.  McGauran  from  December  1972  to  November  1976  (Dell  & 
McGauran  1981 ). 

Figure  2  indicates  the  percentage  of  days  each  month  that  Striated  Pardalote 
was  recorded  at  East  Yuna.  together  with  the  monthly  rainfall.  Striated 
Pardalotes  were  present  every  month  ranging  from  100%  of  days  in  October 
1973  to  13%  of  days  in  June  1976.  Although  annual  and  seasonal  variations 
indicate  a  possible  relationship  with  rainfall  with  a  trend  towards  more 
frequent  recordings  in  high  rainfall  periodsand  less  frequent  recordings  in  low 
rainfall  periods,  it  would  be  necessary  to  compile  data  over  a  broad  area  before 
such  a  correlation  could  be  demonstrated. 


Figure  2.  Monthly  rainfall  from  1973  to  1976  (broken  line)  and  percentage  of  days  each 
month  that  Striated  Pardalote  was  recorded  (solid  line)  at  East  Yuna.  Solid  stars  indicate 
adults  visiting  nest  hollows,  open  stars  indicate  adults  with  fledglings. 


Breeding  activity  (adults  visiting  nest  hollows)  at  East  Yuna  was  noted  during 
September  to  December  1973  and  May  and  December  1974  (Fig.  2).  Fledglings 
with  adults  were  recorded  in  January  and  February  1974.  Thus,  at  East  Yuna 
the  Striated  Pardalote  breeding  season  includes  summer,  the  time  of  year 
when  Sedgwick  (ibid)  thought  it  was  absent. 

Elsewhere  in  the  wheatbelt  Dell  (1977,  1978a.  1981 )  noted  flocks  flying  north 
or  northeast  m  March,  south  in  September  and  south  and  west  in  October  and 
November  Dell  (1978b)  noted  birds  in  transit  in  the  central  wheatbelt  in 
January  Birds  were  recorded  every  month  thatsurveys  wereconducted  in  the 
wheatbelt  indicating  that  the  Striated  Pardalote  was  present  throughout  the 
year  although  residency  was  not  determined.  The  number  of  recording  days 
and  the  number  of  individuals  (in  parenthesis)  are  as  follows:  January  -  2(21 ). 
March -24(103).  April -45(144).  May -47(71).  June -13(10).  July -7(6).  August 
-  12(11),  September  -  43(62).  October  -  24(104),  November  -  33(87). 

In  the  Eastern  Goldfields  a  minimum  of  five  sample  quadrats  were  censusedat 
each  study  site  (Fig  1 )  for  a  period  of  five  days  at  different  seasons  between 
September  1978  and  December  1981  (Biological  Surveys  Committee  1984).  In 
total  208  days  were  spent  censusing  birds. 

Where  eucalypt  woodland  was  well  represented  (e.g.  the  six  southern  sites) 
the  birds  were  present  on  all  surveys,  although  there  were  differences  in 
seasonal  abundance.  Highest  numbers  were  recorded  in  February.  April. 
August  and  September,  and  lowest  numbers  in  July  and  November.  Marked 
changes  in  population  level  at  different  seasons  suggest  that  individuals  are 
non-sedentary. 

By  comparison  data  from  some  sites  in  the  northern  parts  of  the  Eastern 
Goldfields  indicate  that  the  Striated  Pardalote  was  not  present  throughout  the 
year  For  example  at  GG  (located  on  the  transition  between  the  eucalypt 
dominated  woodlands  typical  of  the  South-West  Botanical  Province  and  the 
Acacia  dominated  woodlands  of  the  Eremaean  Botanical  Province)  none  were 
recorded  in  July  and  only  low  numbers  were  recorded  in  march  and  October. 
At  YM  none  were  recorded  in  March  and  October  and  few  in  July, 
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Further  north  in  the  Eastern  Goldfields  high  numbers  were  recorded  in  River 
Gums  (Eucalyptus  camaldulensis)  at  BW  in  June  and  low  numbers  in  February 
and  October.  Calls  of  birds  in  June  were  recognisably  different  from  calls 
recorded  elsewhere  in  the  southern  Goldfields  or  wheatbelt  and  according  to 
John  Blyth  (National  Museum  of  Victoria),  who  was  with  me  at  the  time,  these 
calls  were  similar  to  calls  in  Victoria.  A  specimen  collected  at  BW  had 
differences  in  plumage  when  compared  with  specimens  from  southern  parts 
of  the  Eastern  Goldfields  or  the  wheatbelt. 

Thus,  the  taxonomic  status  of  the  Striated  Pardalote  in  the  northern  parts  of 
the  Eastern  Goldfields  needs  investigation.  Call  and  plumage  differences 
suggest  that  some  birds  may  be  different  from  the  typical  P.  striatus 
substriatus  of  southern  parts.  At  times  (e.g.  winter)  there  may  be  two  forms 
present  in  the  Eremaean  zone  when  southern  birds  disperse  northwards.  This 
second  form  in  the  Eremaean  Botanical  Province  may  be  restricted  to  patches 
of  eucalypt  woodland  or  mallee,  or  alternatively,  as  suggested  by  Ford  (in 
Sedgwick  ibid),  they  may  be  birds  which  have  crossed  the  Nullabor  region 
from  the  east.  The  likelihood  of  a  second  Eremaean  form  is  strenthened  by 
observations  of  breeding  in  April  and  May  in  the  North  West  Division 
(Johnstone.  1983).  Thus  the  systematic  position  of  the  Striated  Pardalote  in 
the  Eremaean  zone  needs  to  be  investigated. 
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AN  UNUSUAL  HYPOGEAL  FUNGUS  (GASTEROMYCETE)  FROM 
WESTERN  AUSTRALIA 

By  G.  BEATON.  4  Eighth  St.  Eildon.  Victoria  3713. 

In  June  1983  I  received  from  Fr  A  R.  Pei'e.  Balgo  Mission,  Halls  Creek. 
Western  Australia  two  specimens  preserved  in  liquid  of  a  large  hypogeai 
fungus  which  upon  examination  was  revealed  to  be  of  very  unusual 
construction.  The  specimens  were  found  in  the  Halls  Creek  area  in  sandy, 
spinifex  (Triodia)  country  in  May  1983.  As  received  the  fungus  was  irregularly 
globose  to  ellipsoidal,  yellowish-cream  when  free  of  sand  and  with  scattered. 
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root-like  rhizomorphs  attached  to  the  outer  surface  (Fig.  2).  When  transversely 
sectioned  there  was  revealed  a  black  and  in  places  partially  veined  glebaand  a 
thick  peridium  somewhat  suggesting  a  mature  Scleroderma  Pers.  (Fig.  IE). 
Microscopic  examination  revealed  clamped  hyphae(Fig.  1  A)  in  theouter  layer 
of  the  peridium  and  also  in  the  glebal  hyphae. Thisestablished  thefungusasa 
basidiomycete.  Also  present  were  masses  of  dark  brown  spores  but  no 
basidia;  the  spores  had  apparently  budded  off  from  the  irregularly  shaped 
hyphae  present  in  the  gleba  in  rather  vaguely  defined  locules.  An  examination 
of  all  the  basidiomycete  literature  available  failed  to  reveal  any  genus  bearing 
even  a  close  relationship  to  the  fungus. 


Figure  1.  A  Clamped  hyphae  of  the  outer  layer  of  the  peridium 
B  Hyphae  of  the  inner  layer  of  the  peridium 
C.  Hyphae  of  locules  developing  chlamydospores 
D  Chlamydospores  upper  two  and  lower  two  showing  germ  pore  or  scar, 
others  in  optical  section. 

E  Median  transverse  section  of  gasterocarp  with  rhizomorphs 
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20mm 

Figure  2.  External  appearance  of  the  fungus,  partly  diagrammatic. 


Part  of  the  collection  was  sent  to  Dr  David  Pegler  at  Kew.  After  examination 
and  consultation  with  Dr  Derek  Reid  it  was  decided  that  the  spores  were 
chlamydospores  (Fig.  ID).  Dr  Pegler  stated  “This  is  one  of  the  most 
extraordinary  fungi  that  I  have  ever  come  across  ...  I  also  discussed  it  at 
length  with  Derek  Reid  with  the  result  that  we  simply  have  no  idea  what  it  is." 
(pers.  comm.).  Part  of  the  fungus  was  sent  to  Dr  James  Trappe,  Corvallis. 
Oregon.  U  S  A.  for  examination.  He  also  could  contribute  nothing  practical  to 
the  solution  of  the  problem  except  to  suggest  that  it  might  be  an  immature 
Scleroderma  This  seems  unlikely  as  the  fungus  appears  to  be  fully  mature  and 
it  does  not  seem  possible  for  the  pigmented  spores  to  develop  the  spinose 
ornamentation  characteristic  of  that  genus. 

The  fungus  is  of  significant  size,  up  to  55mm  diam.  and  it  is  desirable  that  its 
taxonomic  position  should  be  correctly  determined.  Therefore  the  following 
description  and  drawings  are  published  in  the  hope  that  further  specimens 
may  be  recognized  and  collected  and  a  relationship  established  with  a  fungus 
producing  basidia  if  one  exists. 

DESCRIPTION 

Gasterocarps  hypogeal,  to  55  by  35mm  when  fresh,  irregularly  subglobose  to 
ellipsoidal  peridium.  yellowish-cream  but  appearing  dark  greyish-orange 
from  attached  particles  of  substrate,  with  scattered,  concolorous 
rhizomorphs.  texture  elastic  and  probably  with  a  fairly  high  liquid  content 
when  fresh;  peridium  to  5mm  thick,  appearing  of  uniform  texture  visually  but 
composed  of  a  variably  thick  outer  layer  of  repent,  hyaline,  clamped  hyphae  2- 
8um  diam.  and  a  thick  inner  layer  of  variably  interwoven,  hyaline,  irregularly 
shaped  hyphae  mostly  8-15um  diam.  (Fig.  IB),  both  types  of  hyphae  with 
slightly  thickened  walls;  gleba  uniformly  blackish  or  marbled  with  mostly 
discontinuous  venation  which  in  places  forms  the  walls  or  irregularly  shaped 
and  poorly  defined  locules  that  may  disappear  at  maturity;  hyphae  of  veins  or 
tramal  plates  tending  to  be  subparallel  fasciles.  clamped. 3-7um  diam;  hyphae 
in  locules  contorted,  walls  variably  thick,  developing  pigmented 
chlamydospores  serially  or  laterally  and  with  some  globose  toVregular  cells 
inflated  to  25um  diam..  no  basidia  seen;  spores  at  first  hyaline,  becoming 
brown  at  maturity,  globose  to  broadly  ellipsoidal,  smooth,  apedicellate.  with 
one  germ  pore  or  attachment  scar,  many  with  one  oil  drop,  walls  to  1  urn  thick. 
8.5-1 1 .5  x  6.5-1 1 .5um. 

The  general  appearance  of  the  sectioned  fungus  does  strongly  suggest  a 
mature  but  indehiscent  Scleroderma  apart  from  the  absence  of  a  developed 
basal  attachment  and  in  the  presence  of  the  scattered  rhizomorphs  In  its 
general  structure  it  resembles  Scleroderma  paradoxum  Beaton  (Beaton  & 
Weste.  1982).  a  fungus  that  was  somewhat  tentatively  placed  in  that  genus.  No 
evidence  can  be  found  for  a  chlamydospore  state  in  Scleroderma  but  the 
possibility  of  its  existence  cannot  be  excluded. 
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There  are  some  aspects  of  the  chlamydospore  development  in  the  locules  that 
are  not  clear:  it  is  to  be  expected  that  some  partially  pigmented  spores  would 
be  present  but  none  has  been  observed  either  attached  to  the  parental  hyphae 
or  free;  in  spite  of  this  there  is  little  doubt  that  the  spores  develop  in  the  manner 
suggested.  Also  scattered  through  the  locules  and  apparently  always  attached 
to  the  hyphae  are  large,  subglobose  to  irregular,  thick  walled  cells  to  25um 
diam.  (lower  sketch.  Fig.  1 C).  These  cells  can  be  almost  twice  the  diameter  of 
the  largest  chlamydospores  and  apparently  never  develop  pigmentation.  No 
suggestion  can  be  made  as  to  their  function  except  that  they  may  be  nutrient 
storage  receptacles. 

Distribution  of  collection:  Kew  [ K] ;  University  of  Melbourne  [MELU]; 
University  of  Western  Australia  [UWA]. 
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GLOSSARY 


apedicellate:  a  spore  without  a  projecting  point  of  attachment  to  the  spore 

producing  cell. 

basidomycete;  a  fungus  producing  spores  on  basidia. 

basidium:  a  sexual  cell  on  which  spores,  usually  four,  are  produced 

externally  on  extensions  of  the  cell  wall. 

chlamydospore:  an  asexual  spore  originating  by  modification  of  an  hyphal 
segment. 

clamp:  a  by-pass  connection  between  two  cells,  see  Fig.  1A. 

Gasteromycete:  a  fungus  in  which  the  spores  develop  insidean  initially  totally 
enclosed  peridium 

gleba:  the  spore-bearing  and  other  internal  tissues  of  the  fungus. 

hyaline:  colourless. 

hyphae:  the  vegetative  filaments  of  a  fungus. 

hypogeal:  developing  under  the  ground. 

peridium:  the  outer  wall  of  the  fungus  which  may  be  of  several  layers. 

rhizomorph:  a  root-like  aggregation  of  strands  of  hyphae  attached  to  the 

outside  of  the  fungus. 

urn:  micrometre  =  one  thousandth  of  a  millimetre. 
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FROM  FIELD  AND  STUDY 

Taking  of  fish  by  a  Whistling  Kite  in  the  Pilbara,  W.A.  —  On  July  23, 1983,  we 
observed  a  Whistling  Kite,  Haliastur  sphenurus.  catching  and  eating  a  live 
Bony  Herring,  Nematalosa  erebi.  at  a  shallow  pool  on  the  Oakover  River  near 
the  Marble  Bar  -  Telfer  Road  crossing.  This  species  is  usually  regarded  as  a 
scavenger  and  will  eat  any  kind  of  carrion.  A  recent  dietary  study  (Debus,  1983 
:  Corella7(3)62-63)  doesnot  referto  live  fish  being  taken  by  the  Whistling  Kite. 

The  kite  was  initially  seen  gliding  about  8m  above  the  pool.  Several  attempts  at 
catching  a  fish  were  then  made  by  swooping  down  low  over  the  water  with  legs 
extended.  Following  a  successful  strike,  a  live  Bony  Herring  approximately 
7.5cm  long  was  plucked  from  the  water  and  the  kite  perched  in  a  Cadjeput 
(Melaleuca  leucadendra )  tree  to  feed.  After  consuming  the  head  and  internal 
organs  the  kite  dropped  the  fish,  which  was  retrieved  by  us  and  photographed 
for  identification.  Another  successful  strike  was  observed  in  the  next  five 
minutes.  The  presence  beneath  the  perching  site  of  a  number  of  regurgitated 
pellets  containing  fish  remains,  suggested  that  fish  was  a  common  food  item 
for  the  bird 

We  are  grateful  to  Dr  G.  Allen.  Curator  of  Fishes,  W.A.  Museum,  for  identifying 
the  fish. 

—  K  D  MORRIS.  Department  of  Fisheriesand  Wildlife,  P.O.  Box316,  Karratha, 
W.A,  6714.  C.  NICHOLSON.  Department  of  Conservation  and  Environment, 
P.O.  Box  276.  Karratha.  W.A.  6714  and  J.  DALZIEL,  Department  of  Industrial 
Development.  P.O.  Box  294.  Karratha,  W.A.  6714. 
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Pollination  of  Jansonia  formosa  Kipp,  ex  Lindl.  (Papilionaceae)  —  Jansonia 
Kipp,  is  a  monotypic  genus  closely  related  to  Brachysema  and  confined  to 
riverine  or  moist  soils  in  the  Margaret  River  to  Walpole  region  of  southern 
Western  Australia.  The  sole  species  generally  occurs  in  dense  populations  of 
60-100  plants  each  of  which  may  reach  3  metres  tall  x  2  metres  wide  in 
sheltered  positions.  Flowering  occurs  between  October  and  December.  Each 
shrub  may  bear  several  hundred  inflorescences,  each  composed  of  four  red 
flowers.  The  flowers  are  protogynous 

As  no  previous  studies  of  the  pollination  biology  of  this  species  have  been 
recorded,  observations  were  made  in  a  densestand  located  on  theScott  River. 
Plants  in  this  area  were  being  visited  by  a  large  (13-17  birds)  group  of  yellow¬ 
winged  Honeyeaters  ( Phylidonyris  novaehollandiae)  The  birds  fed  on  an 
average  of  9  blooms  per  bush  (range  1  -23)  before  moving  to  adjacent  bushes. 
They  were  also  extremely  aggressive  towards  the  odd  Singing  Honeyeater. 
(Meliphaga  virescens)  which  attempted  to  feed  on  nectar  from  this  population. 
Pollen  adhered  to  the  base  of  the  bill  and  stigmas  examined  from  a  range  of 
visited  flowers  showed  ample  pollen  placement 

—  GREG  KEIGHERY,  Kings  Park  and  Botanic  Garden.  West  Perth.  6005 
Western  Australia. 

Nesting  and  Observations  of  the  Striated  Grasswren  at  Wittenoom  —  During 
September  1982  a  search  was  made  in  the  Hamersley  Range  south  of  the 
Wittenoom  townsite  to  locate  nests  of  the  Striated  Grasswren  ( Amytornis 
striatus)  for  the  purposes  of  photography 

On  3  September  1982  (an  overcast  day)  six  birds  were  heard  calling  in 
breakaway  country  near  Bee  Gorge.  The  following  day  two  birds  weresighted 
carrying  insects,  their  behaviour  indicating  the  possibility  of  a  nearby  nest.  A 
search  for  the  nest  was  conducted  unsuccessfully.  The  birds  were  kept  under 
observation  through  binoculars  whilst  they  foraged  for  food.  One  bird  was 
observed  to  jump  onto  some  leaf  litter  and  then  stand  back  and  watch  as  if  to 
see  what  insects  it  had  disturbed. 

On  5  September  1982  further  searching  in  the  same  area  revealed  a  nest 
containing  two  young  about  a  week  old.  The  nest  was  built  on  top  of  a  Triodia 
clump,  in  breakaway  country  on  the  western  side  of  a  gravel  outcrop  about  a 
metre  down  from  the  top  of  a  ridge.  Its  opening  was  facing  east,  as  mentioned 
by  LeSouef  in  his  book  "The  Birds  of  Australia".  191 1 .  page332.  It  looked  very 
similar  to  the  nest  of  the  Painted  Firetail  (Emblema  picta)  in  that  it  was  made 
with  dead  pieces  of  Triodia  and  bark. 

Our  observations  revealed  that  the  birds  appeared  to  be  more  vocal  on 
overcast  days  than  on  fine  sunny  days. 

On  8  September  1982.  a  day  which  was  fine  and  sunny,  we  decided  to 
photograph  the  birds  at  the  nest.  We  arrived  at  0735  hours  and  departed  at 
1745  hours.  During  that  time  the  adults  fed  the  young  on  white  moths  and 
other  insects  every  15-20  minutes,  although  during  the  period  1300-1430 
hours  no  feeding  took  place.  At  1600  hoursoneadultbird  called  from  a  nearby 
slope  for  a  few  minutes. 

A  close  examination  of  the  nest,  after  the  young  departed  revealed  that  it  was 
lined  with  pieces  of  Triodia  and  was  domed  or  ovoid  with  a  large  opening  near 
the  top.  Measurements  were  as  follows.  160  mm  high.  140  mm  wide,  inside  cup 
60  mm  wide.  35  mm  deep,  opening  50  mm.  and  was  built  about20cm  from  the 
ground  It  was  forwarded  to  the  Western  Australian  Museum  where  it  was 
registered  as  number  A17582.  The  nest  opening  was  in  full  sunlight  until  about 
1300  hours  each  day. 

An  interesting  defence  mechanism  of  the  Grasswren  is  its  ability  to  'freeze' 
and  subsequently  melt'  into  its  surroundings  We  observed  this  behaviour 
whilst  following  a  bird.  It  suddenly  dived  under  a  clump  of  Triodia .  and  by 
extending  and  flattening  its  head  and  tail  tight  to  the  ground  causing  its  body 
to  hump,  it  suddenly  became  a  lump  of  gravelly  scree.  Had  we  not  kept  a  close 
watch  on  it  we  would  have  very  easily  walked  past  without  realising  it  was 
there. 

Although  the  Striated  Grasswren  is  a  very  shy  and  secretive  bird,  patience  and 
persistence  will  reward  the  observer.  Invariably  we  have  found  this  bird  in 
Triodia  growing  around  breakaway  country. 

—  ELAINE  and  MAX  HOWARD.  P.O.  Box  12.  Wittenoom.  6752. 
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Cleistogamy  in  Elatine  gratioloides  A.  Cunn.  (Elatinaceae)  —  Elatme 
gratioloides  is  a  small  creeping  annual  herb  found  on  wet  mud  or  submerged 
in  fresh  water  pools  throughout  Australia.  It  has  been  rarely  collected  in 
Western  Australia,  the  only  collections  lodged  in  PERTH  come  from  the 
goldfields  and  desert  regions  of  the  southern  half  of  the  state. 

At  Lake  Cronin  (32°  25'S.  119°  45’E).  Elatine  was  a  conspicuous  member  of 
the  flora  of  newly  exposed  mud  as  the  lake  shrank  in  size.  It  is  made  noticable 
by  the  large  white  or  pink  fleshy  fruits.  All  specimens  observed  (voucher  GK 
1666)  had  only  cleistogamous  (flowers  remaining  closed  and  self  fertilization 
occurmg  inside  the  closed  flower)  flowers  (Fig.  1)  Plants  maintained  this 
condition  under  cultivation.  A  second  collection  of  this  species  from  a 
gnamma  hole  on  the  Woodline,  N.E.  of  Norseman  (31°  57’S.  122°  22’E)  was 
also  found  to  be  cleistogamous  (voucher  GK  3029). 


Figure  1.  Elatme  gratioloides 

A:  Flower;  top  view 
B;  Flower;  side  view 

C;  Flower  minus  petals;  side  view  showing  anthers  appressed  to  style. 

D;  Top  view  of;  flower  minus  petals 
E:  Style 

Scale  bar  =  1  mm. 

I  am  not  aware  of  any  other  report  on  the  pollination  or  breeding  system  of 
Elatine.  Aston  ("Aquatic  Plants  of  Australia”  Melbourne  University  Press. 
1973)  figures  this  species  (presumably  from  Victoria)  showing  normal  open 
flowers.  During  1980  I  discovered  a  large  population  of  Elatine  3  km  N  of 
Boyanup  (voucher  GK  3575)  with  open  flowers.  Apart  from  being  a 
considerable  range  extension,  studies  on  the  pollination  of  this  species  are 
now  possible. 

—  GREG  KEIGHERY.  Kings  Park  and  Botanic  Garden,  West  Perth,  6005 
Western  Australia 


Solanum  berries  and  Wattlebirds  —  During  January  7-14,  1984  I  was  able  to 
frequently  observe  many  large  clumps  of  Solanum  laciniatum  Ait. 
(Solanaceae  :  voucher  GK  6511 )  naturalized  along  the  edge  of  Wilson's  Inlet  at 
Denmark.  Plants  were  flowering  and  fruiting  abundantly.  Mature  fruits  are  oval 
(to  2  cm  diameter),  yellow-orange,  soft  with  a  sweet  succulent  pulp  containing 
numerous  seeds.  Red  Wattle  Birds  (Anthochaera  carunculata)  were  observed 
piercing  these  fruits,  and  feeding  on  the  pulp.  This  activity  occuring  at  all  times 
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of  the  day  with  morning  and  evening  peaks.  A  survey  of  203  mature  fruits  found 
that  189  had  been  penetrated  in  a  manner  similar  tothat  on  fruitschecked  after 
visitation  by  Red  Wattle  Birds.  Since  no  nectar  bearing  flowers  were  present  in 
the  area,  the  Solanum  berries  could  serve  as  a  major  summer  food  source. 
—  GREG  KEIGHERY.  Kings  Park  and  Botanic  Garden,  West  Perth,  6005 
Western  Australia. 


Natural  History  Notes  on  Fauna  of  Kings  Park— On  December  1 1 ,1983  at  1430 
hrs,  I  observed  large  numbers  of  Red  Wattle  Birds  (Anthochaera  carunculata) 
in  the  nursery  region.  One  young  bird  foraging  on  the  wooden  shade  frames 
caught  a  small  skmk,  subsequently  beating  it  against  a  small  tree  limb  and 
swallowing  it.  On  December  13,  another  bird  caught  a  lizard,  but  this  escaped. 

I  know  of  no  other  records  of  such  behaviour 

On  June  3.  1980  I  observed  a  solitary  Bee  Eater  ( Merops  ornatus)  flying  near 
it's  nesting  site  at  the  glasshouse  complex.  This  bird  was  not  observed  again 
after  this  date,  and  had  probably  departed.  This  was  over  a  month  later  than 
the  previous  recorded  departure  dates  (late  April,  J.  Dell.  pers.  comm.). 

Observations  on  Astroloma  macrocalyx  (Epacridaceae)  have  shown  that 
nearly  all  mature  fruits  of  this  decumbent  shrub  (they  are  green,  succulent, 
sweet  tasting  and  about  the  size  of  a  small  grape)  are  removed  and  eaten  by 
Bobtails  ( Tillqua  rugosa).  The  hard  inner  fruit  then  passes  through  the 
Bobtail’s  gut. 

-GREG  KEIGHERY.  Kings  Park 

Floral  Sexuality  in  Stylobasium  Desf.  (Stylobasidaceae)  —  Prance  (The 
Systematic  Position  of  Stylobasium  Desf.  Bull,  du  Jardin  Bot.  de  L’Etat. 
XXXV:435-448. 1965)  in  his  study  of  the  systematics  of  Stylobasium  stated  that 
the  genus  had  polygamous  flowers,  mostly  either  male  or  female  but 
occasionally  hermaphrodite.  The  author  has  checked  flowers  in  a  series  of 
populations  of  S.  australe  (Hook.)  Prance  from  Cockleshell  Gully  (voucher  GK 
2457.  lodged  in  PERTH),  Lake  Indoon  (GK  2435)  and  near  Badgingarra.  Over 
200  plants  were  examined  and  all  were  found  to  have  hermaphrodite  flowers. 
No  male  or  female  flowers  were  observed. 

An  explanation  for  this  difference  is  that  the  flowers  of  Stylobasium  are 
markedly  protandrous.  the  anthers  dehiscing,  then  falling  before  the  stigma 
matures  (Fig.  1.  a  and  b).  Prance  (1965)  in  his  figure  shows  these  stages  as 
male  and  female  flowers  the  filiform  filaments  of  the  female  stage  are  denoted 
as  staminodia. 


Figure  1.  Flowers  of  Stylobasium  australe 

A:  Flower  at  male  stage. 

B:  Flower  at  female  stage. 

Scale  bar  =  5mm. 
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Another  observation  of  interest  is  that  S.  australe  produces  new  plants  by  root 
suckers  As  many  as  30  flowering  offshoots  can  be  found  attached  to  an  old 
parent  plant. 

—  GREG  KEIGHERY,  Kings  Park  and  Botanic  Garden,  West  Perth,  6005 
Western  Australia. 
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Figure  1.  Map  of  Australia,  showing  the  distribution  of  Chalcophaps  indica  chrysochlora 
and  Chalcophaps  indica  longirostris. 


ADDENDUM  —  Notes  on  the  distribution  and  ecology  of  the  Green-winged 
Pigeon  Chalcophaps  Indica  (Linnaeus)  in  Western  Australia,  with  comments 
on  subspeciation  in  the  Australian  region  by  R.E.  Johnstone,  16(1)  1984. 

In  the  above  paper  the  shaded  area  in  Figure  1  did  not  reproduce  clearly.  It  is 
reproduced  to  enable  readers  to  replace  the  figure  printed. 
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INTRODUCTION 

In  1983  the  Western  Australian  Herbarium  convened  a  Botanical  History 
Group  of  local  botanists  to  gather  biographical  data  on  plant  collectors  and 
botanists  who  have  contributed  to  taxonomic  research  on  the  native  flora. 

The  present  author,  who  is  a  member  of  this  Group,  undertook  to  prepare  a 
paper  on  the  contribution  Ostenfeld  made  to  Western  Australian  botany.  This 
paper  brings  together  for  the  first  time  both  botanical  and  biographical 
aspects  of  Ostenfeldiana  mostly  recorded  in  research  papers  published  in  a 
wide  range  of  scientific  journals. 

Ostenfeld’s  Visit  In  Western  Australia 

Carl  Emil  Hansen  Ostenfeld  visited  Western  Australia  in  1914  at  the  invitation 
of  the  British  Association  for  the  Advancement  of  Science  to  attend  the  Perth 
Session  of  its  Eighty-fourth  Annual  Meeting,  the  sessions  of  which  were  held 
concurrently  in  each  of  the  capitals  of  the  States  of  the  Commonwealth  of 
Australia. 

As  a  result  of  an  accident  during  the  voyage  to  Western  Australia,  Ostenfeld 
was  hospitalised  in  Perth  during  the  period  of  the  British  Association  Meeting 
there.  When  he  had  recuperated  from  his  misfortune  he  spent  a  few  months 
studying  the  flora  of  the  State  before  returning  to  Copenhagen. 

Ostenfeld  (1916)  relates  how  he  spent  from  August  to  the  end  of  October  in 
South  Western  Australia  where  he  made  local  excursions  by  train  to  Cottesloe, 
Bayswater,  Cannington,  Mundaring  and  Armadale.  Then  he  went  by  train  to 
Busselton,  Bridgetown,  Big  Brook  in  the  Karri  forest,  and  Albany.  He  also 
visited  Tammin  and  Kalgoorlie. 

On  these  excursions  he  collected  and  annotated  large  suites  of  specimens  of 
the  vascular  flora,  including  sea-grasses  from  the  seashore  sites  he  visited. 
These  collections  were  deposited  in  the  Botanical  Museum  in  Copenhagen. 

He  was  generously  assisted  by  the  Government  of  Western  Australia  and  by 
several  local  citizens.  He  expressly  acknowledged  the  kind  assistance  of  the 
Hon.  W.  Kingsmill,  M.L.C.;  Mr  Cecil  Andrews,  Director  of  Education,  and  also 
an  amateur  botanist;  Mr  W.Catton  Grasby,  Editor  of  the  Western  Mail  and  a 
keen  naturalist;  Professor  and  Mrs  W.J.  Dakin,  (Professor  Dakin  was  the 
inaugural  Professor  of  Biology  at  the  University  of  Western  Australia);  Mr 
Bernard  H.  Woodward,  Director  of  the  Perth  Museum  and  Art  Gallery;  Mr  W.B. 
Alexander,  Keeper  of  Biology,  Perth  Museum;  Mr  O.H.  Sargent,  pharmacist  of 
York,  and  a  keen  amateur  botanist;  Mr  R.  Strelitz,  then  Royal  Dutch  Consul;  Mr 
Fred.  A.  Hadley,  surgeon  attending  Ostenfeld  at  St  Omer  Hospital,  West  Perth; 
and  the  Proprietress  of  St  Omer  Hospital,  Mrs  Miriam  Davis,  who  assisted 
Ostenfeld  In  collecting  flowering  specimensand  seeds.  A  fellow  country-man, 
Mr  Erik  Dorph-Peterson,  resident  in  Perth,  also  collected  specimens  for  him. 

Ostenfeld  left  Fremantle  about  the  27th  October  by  ship  for  Java,  calling  en 
route  at  Geraldton,  Carnarvon,  Point  Sampson,  Port  Hedland,  Broome  and 
Derby.  At  each  of  these  ports,  while  the  ship  discharged  cargo,  he  had  a  few 
hours  to  observe  and  collect  the  coastal  vegetation.  Although  he  claimed 
these  brief  shore  visits  gave  him  little  chance  to  achieve  much  botanical  field 
work,  he  collected  the  major  species  of  the  mangrove,  salt-pan,  sand-dune, 
and  savannah  forest  communities  of  the  tropical  shore-line  (Ostenfeld  1918). 
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On  his  return  to  Copenhagen,  Ostenfeld  completed  the  determination  of  his 
specimens  with  the  assistance  of  several  notable  taxonomists  at  Copenhagen, 
Berlin,  Kew  Herbarium,  British  Museum  (Natural  History),  the  Herbaria  of  the 
Botanic  Gardens  of  Sydney  and  Melbourne,  and  Mr  J.M.  Black  of  Adelaide. 

His  “ Plantae  ex  Australia  occidental i"  collection  comprised  about  1,300 
separate  numbers.  A  complete  set  is  housed  in  the  Botanical  Museum, 
Copenhagen  and  duplicates  are  in  KEW,  PERTH,  and  in  the  Herbarium, 
National  Botanic  Gardens,  Glasnevin  (DBN)  in  Dublin,  Ireland  (Nelson  and 
Scannell  1978). 

The  set  of  679  duplicates  at  Glasnevin  was  purchased  in  1922  by  the  National 
Museum  of  Dublin.  On  the  amalgamation  of  the  herbaria  of  the  National 
Museum  and  the  National  Botanic  Gardens  at  Glasnevin  in  1 970  the  Ostenfeld 
collection  was  mounted  and  in  1976  was  incorporated  in  theherbarium  (DBN). 
Nelson  and  Scannell  (1978)  give  an  account  of  thiscollection  with  a  catalogue 
of  the  specimens  and  their  collection  data. 

The  results  of  Ostenfeld’s  investigations  of  the  Western  Australian  flora  were 
published  in  three  papers  as  Contributions  to  Western  Australian  Botany, 
namely.  Part  I.  -  The  Sea-grasses  of  West  Australia  (Ostenfeld  1916);  Part  II  - 
included  Stray  Notes  from  the  Tropical  West  Australia  (Ostenfeld  1918);  A 
Revision  of  the  West  Australian  species  of  Triglochin,  Crassula  (Tillaea)  and 
Frankenia  (Ostenfeld  1918);  and  Chenopodiaceae  from  West  Australia  by  Ove 
Paulsen  (1918);  Part  III  -  Additionsand  Notes  to  the  flora  of  extra-tropical  West 
Australia  (Ostenfeld  1921).  This  last  part  completed  his  account  of  the  flora  by 
listing  430  species  with  their  collection  sites,  ecological  notes,  and  critical 
notes  on  their  taxonomy.  Several  new  combinations  were  made  and  several 
new  species  described. 

In  his  paper  on  the  marine  vascular  flora,  Ostenfeld  (1916)  gave  a  brief  history 
of  the  previous  collections  of  sea-grasses  from  the  Western  Australian  coast, 
and  reviewed  their  taxonomy.  He  described  a  new  species,  Cymodocea 
angustata  Ostf.,  he  collected  at  Carnarvon.  He  also  discussed  at  some  length 
the  morphology,  anatomy  and  habitats  of  Cymodocea  isoetlfolia  Aschers.  (= 
Syringodium  isoetifolia  (Aschers.)  Dandy);  C.  antarctica  (Labill.)Endl.  (= 
Amphibolis  antarctica  (Labill.)  Sond.  and  Aschers.);  Diplanthera  uninervis 
(Forsk.)  Aschers.  (=  Halodule  uninervis  (Forsk.)Aschers.);  Halophila  ovalis  (R. 
Br.)  Hook.f.;  H.  spinulosa  (R.Br.)  Aschers;  and  Posidonia  australis  Hook.f. 

Ostenfeld  also  described  the  morphology  and  anatomy  of  several  detached 
leaves  of  a  narrow-leafed  form  of  Posidonia  he  collected  at  Carnarvon,  but  for 
want  of  whole  shoots  and  fertile  material  did  not  assign  it  specifically.  Den 
Hartog  (1970)  examined  Ostenfeld’s  material  and  illustrations  of  this  form,  and 
identified  the  leaves  as  conspecific  with  Posidonia  ostenfeldii  den  Hartog 
1970. 

Ostenfeld  wrote  four  other  papers  on  aspects  of  the  Australian  flora,  namely, 
two  on  additions  to  and  cataloguing  of  Australian  sea  grasses  (Ostenfeld, 
1929a,  1929b),  a  general  account  of  the  geography  and  vegetation  of  Western 
Australia  (1915),  and  a  paper  on  his  general  impressions  of  the  phyto¬ 
geography  and  industrial  development  of  the  parts  of  the  State  he  visited 
(1916). 

We  may  discern  from  his  papers  on  the  Western  Australian  flora  that  he  was  an 
accurate  observer  of  species  and  plant  communities,  and  cautious  in  his 
interpretations  of  their  affinities. 

Two  Western  Australian  plants  were  named  in  honour  of  Ostenfeld,  the 
chenopod,  Kochia  ostenfeldii  Paulsen  1918  (=  Maireana  pentatropis  (Tate) 
P.G.  Wilson  1975)  and  the  sea-grass  Posidonia  ostenfeldii  den  Hartog  1970. 

Ostenfeld’s  Botanical  Career 

The  botanical  career  of  Carl  Ostenfeld  has  been  described  by  his  friend  and 
colleague  Ojvind  Winge  in  an  obituary  (Winge  1931).  This  biography,  briefly 
summarised  here,  shows  the  diversity  of  Ostenfeld’s  researches  in  Denmark 
and  abroad. 

Carl  Emil  Hansen  Ostenfeld  was  born  in  Randers,  Denmark  on  3rd  August, 
1873,  where  his  father  Carl  Emil  Hansen  was  medical  officer.  His  mother’s 
maiden  name  was  Ostenfeld,  and  later  in  life  Carl  dropped  the  Hansen  from  his 
surname.  He  matriculated  from  a  school  in  Nykobing  (Falster)  in  1891  and 
obtained  his  M.Sc.  in  botany  in  1897.  In  1900  he  was  appointed  curator  of  the 
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Botany  Museum  of  the  University  of  Copenhagen.  In  1906  he  was  awarded  a 
Ph.D.  for  his  thesis  on  the  land  vegetation  of  the  Faroes  with  special  reference 
to  the  higher  plants. 

Ostenfeld  remained  at  the  museum  for  18  years  before  being  appointed  to  the 
Chair  of  Botany  at  the  Royal  Veterinary  and  Agricultural  College  in 
Copenhagen.  In  1923  he  was  appointed  to  the  Chair  of  Botany  at  the  University 
of  Copenhagen,  and  made  Director  of  the  University  Botanic  Garden  (Nelson 
and  Scannell  1978).  He  held  these  posts  until  his  death  in  1931. 

His  scientific  accomplishments  were  largely  connected  with  his  expeditions 
and  his  extensive  field  work.  In  1895-96  he  was  a  member  of  the  Tergolf 
Expedition  to  the  Faroes,  Greenland  and  Jan  Mayen.  In  1897  he  again  visited 
the  Faroes.  The  floras  of  these  islands  gave  Ostenfeld  an  abiding  interest  in 
Arctic  vegetation,  on  which  he  published  extensively.  His  travels  included 
working  visits  to  the  Mediterranean,  Danish  West  Indies,  Canada  and  the 
United  States  and  to  Western  Australia.  He  also  travelled  extensively  in 
Europe. 

Ostenfeld  initiated  and  led  an  ecological  survey  of  the  Danish  flora.  This 
project  stimulated  much  interest  and  activity  among  botanists  and  laymen, 
and  greatly  added  to  the  knowledge  of  the  biology  of  the  Danish  flora. 

He  was  especially  interested  in  marine  vascular  plants  (sea-grasses),  an 
interest  apparently  developed  from  his  studies  of  the  occurrence  of  Zostera 
marina  in  Danish  waters.  He  published  on  the  taxonomy  and  ecology  of  sea- 
grasses  of  the  Mediterranean,  Western  Australia  and  those  of  other  oceans. 
His  research  on  aquatic  flora  also  included  studies  of  marine  and  freshwater 
phytoplankton  of  Danish  waters  and  of  collections  sent  him  by  expeditions  to 
many  parts  of  the  world. 

Winge  (1931)  remarked  that  it  seemed  incredible  that  Ostenfeld  could  have 
cultivated  still  other  fields  of  research,  but  he  did  indeed  leave  his  mark  in  quite 
another  field,  namely,  in  reproductive  biology  of  flowering  plants. 

Ostenfeld.  working  with  the  great  plant  geographer  Christen  Raunkiaer, 
researched  the  nature  of  apogamy  (vegetative  reproduction)  in  the 
angiosperm  genus,  Hieracium.  They  were  greatly  assisted  in  their 
investigations  by  the  eminent  Swedish  cytologist  ,  Otto  Rosenberg,  who 
advised  on  the  necessary  cytological  techniques  for  this  research.  Overall, 
Ostenfeld  had  an  insight  for  what  genetic  experiments  and  cytological 
investigations  could  bring  the  systematist.  He  was  extremely  interested  in  the 
nature  of  plant  speciation  and  was  aware  of  the  large  role  the  relationship  of 
chromosomes  played  in  the  formation  of  new  species  (Winge  1931). 

Ostenfeld  was  a  prolific  author  He  wrote  about  200  papers  and  numerous 
other  works,  (see  Nat.  Union  Cat.  1976)  all  of  them  showing  the  stamp  of  great 
precision.  In  collaboration  with  Professor  A.  Muntz,  he  published  the  excellent 
and  popular  scientific  work,  "Nordens  Flora"  (1901-1907),  and  a  second 
edition  in  expanded  form  in  1917-1927. 
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IRRUPTION  OF  WHITE-NECKED  HERON  (ARDEA  PACIFICA)  INTO 
SOUTH-WESTERN  AUSTRALIA  IN  1975. 

by  JOHN  DELL,  Western  Australian  Museum,  Francis  Street,  Perth  6000 

INTRODUCTION 

Serventy  (1953)  documented  a  southern  invasion  by  certain  northern  birds 
into  southwestern  Australia  in  1952.  He  noted  that  these  movements  were 
evident  in  the  whole  of  southern  Australia,  and  concluded  that  they  were 
closely  related  to  an  unusual  sequence  of  weather  conditions  in  northern  and 
central  Australia.  Extensive  flooding  of  the  Lake  Eyre  basin  in  1949  and  1950 
resulted  in  the  first  recorded  filling  of  Lake  Eyre.  Consequent  upon  these 
favourable  breeding  conditions,  bird  populations  built  up  to  high  levels;  the 
populations  could  not  be  sustained  in  the  ensuing  dry  conditions  of  1951-2 
and  a  mass  southerly  movement  occurred  in  1952. 

The  effect  of  episodic  rains  and  changing  water  levels  on  the  breeding 
physiology  of  avian  species  has  been  known  since  the  pioneering  studies  of 
Serventy  and  Marshall  (1957).  Since  then  numerous  workers  (e.g.  Frith,  1967 
and  Bekle,  1983)  have  examined  the  effects  of  unseasonal  precipitation  on  the 
breeding  behaviour  of  various  species  of  waterfowl,  and  like  Serventy  and 
Marshall  (ibid)  they  indicate  clearly  that  rainfall  triggers  breeding.  Some  of 
these  authors  also  indicate  that  heavy  rainfall  triggers  waterfowl  movement. 
This  rainfall  may  be  regular  and  seasonal  or  it  may  result  from  unpredictable 
episodic  events  such  as  tropical  cyclones,  events  that  may  produce  major 
areas  of  short  term  mesic  environments  (Gentilli,  1956). 

This  paper  examines  the  irruption  of  the  White-necked  Heron  ( Ardea  pacifica) 
into  south-western  Australia  in  1975  and  relates  this  to  rainfall  in  different 
parts  of  Australia. 

RAINFALL  PRECEDING  AND  DURING  THE  1975  IRRUPTION 
In  1973  above  average  rains  fell  in  eastern  and  northern  Australia  after  several 
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dry  years  (Anon.  1975a).  Heavy  rains  occurred  in  these  regions  in  1974  but 
considerably  below  average  rains  were  recorded  in  eastern  Australia  in  1975 
(Anon.  1976). 

In  Western  Australia  several  cyclones  in  1975  resulted  in  widespread  mesic 
environments  similar  to  those  described  by  Gentilli  (1956).  In  February  above 
normal  rainfall  occurred  in  much  of  the  State  except  the  south-western  part 
(Anon.  1 975b),  while  in  March  three  cyclones  were  responsible  for  widespread 
rain  in  the  northern  and  southern  parts  of  Western  Australia,  which  included 
above  average  rain  in  the  East  Gascoyne,  Murchison,  West  Coastal  and  Eucla 
districts  (Anon.  1975c).  Tropical  cyclone  "Beverley’'  resulted  in  widespread 
rain  over  most  of  the  southern  half  of  Western  Australia  and  the  southern 
tropics  in  April  (Anon.  1975d).  In  May  a  progression  of  southern  depressions 
produced  moderate  to  heavy  falls  of  rain  throughut  the  South-west  and  South¬ 
east  districts  (Anon.  1975e). 

Rainfall  patterns  were  not  markedly  different  from  average  during  the 
remainder  of  1975  with  October-December  tending  to  have  below  average 
rains  in  southern  Western  Australia  (Anon.  1975f-l).  However,  the  onset  of  the 
tropical  monsoon  season  produced  above  average  rain  in  October  and  in 
November  good  falls  extended  southwards  to  the  Gascoyne. 

THE  1975  IRRUPTION 

I  was  first  alerted  to  the  possibility  of  an  irruption  of  White-necked  Herons  into 
south-western  Australia  in  May-June  1975  when  I  began  noticing  more  birds 
than  previously  in  coastal  areas  north  of  Perth.  A  flock  of  26  flying  southeast 
over  the  northern  wheatbelt  on  15  June  (Dell,  1979)  confirmed  that  movement 
was  taking  place.  I  then  invited  bird  watchers  to  send  me  notes  on  their 
observations  both  before  this  date  and  in  the  months  following.  A  total  of  146 
persons  forwarded  information.  All  observations  are  tabulated  on  Figure  1. 


Figure  1.  The  location  of  sightings  of  White-necked  Heron  in  south-western  Australia 
from  January  1975  to  March  1976.  The  upper  number  in  each  degree  square  shows  the 
number  of  sightings  and  the  figure  below  shows  the  total  number  of  individuals. 


Figure  1  shows  that  at  the  beginning  of  the  irruption  (May/June  1 975)  numbers 
were  more  frequent  in  the  northern  wheatbelt  and  Goldfields  following 
cyclone  "Beverley's"  heavy  rain  than  further  south.  Sightings  then  became 
more  frequent  and  widespread.  By  July/August  and  even  into 
September/October  the  White-necked  Heron  could  be  regarded  as  a  common 
species  and  likely  to  be  seen  in  any  waterlogged  paddock  or  roadside  ditch 
over  most  of  southwestern  Australia.  From  November  to  December  there  was 
a  reduction  in  the  number  of  birds  seen;  the  birds  were  concentrated  in  wetter 
coastal  areas  from  Perth  southwards. 
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Low  numbers  of  individuals  were  recorded  preceding  the  irruption 
(January/April  1975)  and  after  the  irruption  (January/March  1976).  This 
indicates  clearly  the  decline  in  numbers  because  after  I  had  solicited  reports 
there  would  have  been  increased  interest  by  observers.  Some  of  the 
differences  in  Figure  1  may  be  attributable  to  variation  in  observer  effort;  for 
example,  there  were  more  observers  in  the  South-west  than  in  the  wheatbelt 
and  goldfields. 

The  number  of  White-necked  Herons  in  southwestern  Australia  in  winter  and 
spring  1975  was  considerably  more  than  encountered  in  preceding  or 
subsequent  years.  Also  notable  was  the  high  number  of  individuals  per 
sighting,  with  up  to  26  flying  together;  usually  in  southwestern  Australia  this 
heron  is  recorded  singly  or  rarely  more  than  two  together.  The  tapering  off  of 
sightings  in  the  summer  of  1975-76  followed  good  falls  of  rain  in  northern,  and 
below  average  rain  in  southern  Western  Australia  (Anon.  1975j-l).  Therefore 
birds  retreating  from  southern  areas  would  have  encountered  favourable 
conditions  in  the  north. 

The  unusual  population  increase  of  White-necked  Heron  in  southwestern 
Australia  in  1975  was  mirrored  by  Black-tailed  Native  Hen  ( Gallinula  ventralis) 
which  was  also  present  in  larger  numbers  in  winter  and  spring.  Large 
aggregations  were  reported  from  Leonoraand  Giles  in  Juneand  July.  By  July  I 
noted  flocks  throughout  the  northern  wheatbelt  as  far  south  as  Wongan  Hills. 

In  summary,  the  irruption  of  large  numbers  of  White-necked  Heron  in 
southern  Western  Australia  in  1975  was  preceded  by  favourable  breeding 
seasons  in  eastern  and  perhaps  northern  Australia  in  1973  and  1974.  Below 
average  rains  in  eastern  Australia  in  1975  reduced  suitable  mesic 
environments  there  and  led  to  a  dispersal  elsewhere.  The  availability  of 
favourable  mesic  environments  in  southern  Western  Australia  enabled  many 
individuals  to  move  into  the  South-west. 
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PINCUSHION  MILLIPEDES  (DIPLOPODA:  POLYXENIDA):  THEIR 

AGGREGATIONS  AND  IDENTITY  IN  WESTERN  AUSTRALIA 

By  L.E.  KOCH.  Western  Australian  Museum,  Perth,  W.A.  6000. 

In  some  areas  of  Western  Australia,  tiny  brown  polyxenid  millipedes  appear 
periodically  in  slow-moving  aggregations  comprising  vast  numbers  of 
individuals.  In  the  north-west  of  W.A.  major  outbreaks  have  been  reported  to 
me  since  1972  from  the  Hamersley  Range  area.  The  towns  whose  inhabitants 
have  been  particularly  troubled  by  these  teeming  millipede  masses  have 
included  Wittenoom  and  Tom  Price.  The  millipedes,  which  reach  a  length  of 
about  3mm,  have  gained  their  common  name  of  pincushion  millipedes  from 
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the  tufts  of  hydrofuge  (water-repelling)  hair-likespinesalong  the  sides  of  their 
bodies  (Figure  1).  Large  numbers  of  specimens  of  these  pincushion  millipedes 
have  been  lodged  in  the  Western  Australian  Museum  and  I  identify  them  as 
Unixenus  mjobergi  (Verhoeff,  1924);  this  constitutes  the  first  scientifically 
published  record  of  this  species  from  the  area. 


1mm 


Figure  1.  A  Pincushion  Millipede  ( Unixenus  mjobergi)  from  Hamersley  Range,  W.A. 
(Drawing  by  Deborah  Feher). 

The  first  specimens  of  this  species  had  been  collected  under  decaying 
Pandanus  leaves  in  the  Kimberley  region  of  W.A.  in  1911.  This  species  was 
originally  placed  in  the  genus  Monographis  by  Verhoeff  (1924)  but  was  later 
transferred  to  the  genus  Unixenus  Jones  by  Duy-Jacquemin  &  Conde  (1967). 
The  genus  Unixenus  has  six  or  seven  species  and  occurs  in  India,  southeast 
Asia,  Australia,  Madagascar,  and  West  Africa  (Hoffman,  1979). 

In  the  south-west  of  W.A,,  two  batches  of  apparently  misnamed  pincushion 
millipedes  have  been  recorded:  from  Bridgetown  (Richters,  1908)  and  Torbay, 
near  Albany  (Attems,  1911).  The  Bridgetown  specimens  were  identified  as 
Polyxenus  lagurus  L.,  a  species  widespread  in  Europe  but  a  genus  absent  in 
Australia.  These  Bridgetown  specimens  were  presumably  lodged  in  the 
Hamburg  Museum  but  have  not  been  studied  by  Duy-Jacquemin.  Conde,  or 
myself.  The  Torbay  specimens  were  identified  as  Monographis  schultzei 
Attems,  1909,  but  Duy-Jacquemin  &  Conde  (1967)  assign  this  specific  name  to 
Chilenexus,  a  genus  they  confine  to  South  Africa,  and  they  describe  the 
Torbay  specimens  as  Unixenus  attemsi.  I  have  not  come  across  records  of 
polyxenids  in  other  parts  of  Australia. 

Pincushion  millipedes  are  a  strange  divergent  group  belonging  to  an  order  of 
their  own.  the  Polyxenida  (butaresometimesclassified  in  the  Pselaphognatha 
or  Penicillata).  The  order  has  been  divided  into  from  one  to  four  families.  The 
Australian  species  belong  to  the  family  Polyxenidae. 

There  are  90  or  more  species  of  this  cosmopolitan  order  (Hoffman,  1979). 
They  are  thought  to  have  similar  habits  and  life  histories,  but  much  remains  to 
be  learnt  about  their  reproductive  biology  (Lawrence,  1981).  The  species  in 
Europe  and  North  America  are  better  known  than  those  in  South  Africa. 

The  common  European  species  Polyxenus  lagurus  in  some  districts  has  an 
unusual  method  of  reproduction  where  there  are  no  males  but  only  females 
reproducing  parthogenetically  (Enghoff,  1978).  These  females  have  black 
dorsal  stripes  which  are  lacking  when  males  are  present.  It  is  unknown  to  what 
extent  parthogenesis  occurs  in  the  Australian  species  Polyxenids  produce 
about  10-20  eggs  at  a  time  and  these  are  grouped  together  in  a  nest  of 
interwoven  hairs  from  the  female. 

Lawrence  (1981 )  has  published  a  general  account  in  a  somewhat  inaccessible 
publication.  A  pincushion  millipede  hatches  with  3  pairs  of  legs  (as  do  other 
millipedes)  and  adds  more  pairs  of  legs  at  each  of  about  6  successive  moults 
until  reaching  the  adult  stage  with  13  pairs  of  legs.  The  adults  have  about  5 
further  moults  without  adding  more  legs,  and  the  life  span  is  2  years,  or  a  little 
longer.  At  the  tip  of  each  leg  is  an  adhesive  pad  between  2claws;  theseenable 
the  creature  to  climb  up  walls  and  walk  upside-down  on  ceilings.  Overseas 
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pincushion  millipedes  have  been  reported  as  feeding  on  algae  and  occurring 
mainly  in  crevices  in  rocks,  and  under  stones,  leaf-litter  and  the  bark  of  trees. 
The  Hamersley  Range  species  has  been  observed  in  considerable  numbers 
under  rock  flakes  in  spinifex  ( Triodia )  dominated  areas.  Its  activity  has  been 
noted  as  usually  commencing  after  sunset  and  continuing  for  a  few  hours. 
Plagues  have  been  encountered  at  Wittenoom  in  April  and  May  1973,  February 
1976,  May  1977,  and  October  1983.  At  Tom  Price  'countless  millions’  were 
present  in  February  1978,  November  1982  to  January  1983,  and  July  1983. 
These  millipedes  have  invaded  many  buildings  including  living  quarters.  They 
appeared  to  be  activated  by  rainfall,  and  their  moving  ranks  travelled  over  their 
numerous  dead  on  soil  which  was  superficially  flooded  and  even  over  ground 
that  had  been  treated  with  insecticides.  In  spite  of  their  intermittent 
appearance  in  plague  proportions,  very  little  is  known  of  their  life  cycle  and 
natural  history.  I  would  appreciate  receiving  any  findings  about  the 
pincushion  millipedes  of  the  Hamersley  Range  and  specimens  (preserved  in 
alcohol  or  methylated  spirits)  from  other  areas. 
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BIRD  POPULATIONS  OF  FARM  PLANTATIONS  IN  THE  HOTHAM  RIVER 

VALLEY,  W.A. 

By  E.F.  BIDDISCOMBE,  CSIRO,  Private  Bag,  P.O.,  Wembley,  W.A.  6014. 

INTRODUCTION 

About  50%  of  the  Hotham  River  catchment  was  cleared  by  1973,  leading  to 
significant  saltland  development  (Peck  and  Hurle,  1973).  Farm  plantations 
were  established  in  early  winter  1976  at  three  locations  in  the  catchment. 
Twenty-five  species  of  trees  and  shrubs  were  evaluated  over  six  or  seven  years 
for  survival  and  growth  near  salt  seeps  (Biddiscombe  et  al 1985).  It  was 
assumed  that  successful  afforestation  would  control  salt  seepage.  The  main 
objective  of  this  paper  is  to  describe  the  increase  in  bird  species  and  numbers 
with  the  growth  of  plantations.  The  results  may  indicate  the  value  of  the 
plantations  to  surviving  local  avifauna  which  depend  largely  on  small  areas  of 
uncleared  forest  and  woodland.  There  appears  to  be  no  published  report  on 
avifauna  in  young  farm  plantations  in  Western  Australia. 

METHODS 

Sites 

Two  plantations  were  120  m  apart  on  a  gentle,  partly-cleared  slope  at 
Bannister  and  two  were  on  cultivated  slopes  near  salt  scalds  at  Dryandra  and 
Popanyinning  (Fig.  1).  The  subcatchments  had  been  cultivated  for  10  years 
(Bannister)  to  50  years  prior  to  the  planting.  The  locations  spanned  about  90 
km  and  800  to  440  mm  annual  rainfall  (80  to  85%  in  the  wet  season  of  May  to 
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October).  Nearby  relict  vegetation  differed  between  locations  (Fig.  2):  jarrah  - 
marri  ( Eucalyptus  marginata  -  E.  calophylla)  State  Forest  at  Bannister,  a 
wandoo  (E.  wandoo)  woodland  Reserve  at  Dryandra  and  small  patches  of 
disturbed  heath  and  wandoo  -  Casuarina  -  Acacia  communities  at 
Popanyinning.  The  State  Forest,  Reserve  and  tree  clumps  (Popanyinning) 
were  0.5  km  distant  from  the  respective  plantations  (Fig.  2). 


Albany  Highway  Great  Southern  Highway 


■ 

Locations 

*- - Roads 

(1) 

Bannister 

(2) 

Dryandra 

*  '  600  Rainfall  isohyet  (mm  yrM  ) 

(3) 

Popanyinning 

Scale  1:1,000,000 

Figure  1.  Location  of  plantations;  average  rainfall. 


PL  —  Plantation 
Y// \  Tree  clumps 


0.25  km 

I - 1 


Figure  2.  Maps  of  plantations  and  nearby  vegetation;  drawn  from  vertical  aerial 
photographs. 


33 


Plantation  species,  design  and  measurements  were  described  by 
Biddiscombe  et  al.  (1981 , 1 985).  The  main  species  were  eucalypts  of  forest  and 
woodland  form  from  coastal  and  inland  southern  Australia.  Eight  of  these 
species  formed  the  bulk  of  all  plantations  for  7  years.  All  plantings  were  based 
on  a  3.5  x  3.5  m  grid,  providing  about  800  plants  per  hectare.  The  afforestation 
covered  2.5  to  3  ha  per  location  including  access  laneways  and  plantations 
were  rectangular  with  the  longest  side  on  contour.  Pasture  of  the  fenced  area 
was  not  grazed  for  18  months  after  planting  but  was  controlled  in  most 
subsequent  seasons  by  intermittent  sheep  grazing.  Tree  height,  crown 
diameter  and  height  of  crown  base  were  measured  once  a  year  in  autumn- 
early  winter.  Plantation  crown  cover  was  the  average  crown  area  (TTx  radius2) 
of  all  species  as  a  percentage  of  the  planting  grid  (12.25  m2). 

Avifauna 

Identification  was  based  on  Slater  (1970,  1974).  Counts  of  each  species  in 
1976-83  were  made  by  a  single  observer  during  a  half-hour  traverse  on  foot, 
moving  about  centrally  along  the  length  of  a  plantation.  All  traverses  were 
done  between  10  a.m.  and  noon,  irrespective  of  time  of  year.  The  distance  of  a 
traverse  varied  from  125  m  (midslope)  and  210  m  (upslope)  at  Bannister  to 
about  170  m  at  the  other  locations. 

Width  of  transect  was  30  m,  being  one  plot  of  a  tree  species  on  both  sides  of  the 
observer.  The  direction  of  traverse  was  repeated  at  each  sampling.  Counts 
from  the  midslope  and  near-divide  plantationsat  Bannister  were  combined  on 
each  occasion  because  birds  were  observed  to  move  frequently  between  the 


Table  1 .  Presence  of  species  (%)  at  3  locations,  May  to  October  period.  Weighted  mean  of 
4  years.  1979-82. 


Species 

Bannister 

Dryandra  Popanyinning 

Australian  Shelduck.  Tadorna  tadornoides 

- 

28 

6 

Australian  Kestrel,  Falco  cenchroides 

- 

12 

8 

Common  Bronzewing,  Phaps  chalcoptera 

53 

79# 

33 

White-tailed  Black-Cockatoo.  Calyptorhynchus 

6 

- 

- 

Red-tailed  Black-Cockatoo,  Calyptorhynchus 

6 

- 

- 

Western  Rosella,  Platycercus  icterotis 

64 

29 

14 

Port  Lincoln  Ringneck,  Bamardius  zonarius 

79# 

52 

56 

Red-capped  Parrot,  Purpureicephalus  spurius 

3 

- 

- 

Elegant  Parrot,  Neophema  elegans 

5 

11 

6 

Pallid  Cuckoo.  Cuculus  pallidus 

17 

17 

17 

Tree  Martin,  Petrochelidon  nigricans 

- 

35 

53 

Richard's  Pipit,  Anthus  novaeseelandiae 

12 

76# 

82# 

Australian  Magpie-lark,  Grallina  cyanoleuca 

- 

11 

- 

Black-faced  Cuckoo-shrike.  Coracina  papuensis 

9 

6 

9 

Western  Gerygone,  Gerygone  fusca 

- 

8 

20 

Weebill,  Smicrornis  brevirostris 

82# 

56 

88# 

Yellow-rumped  Thornbill,  Acanthiza  chrysorrhoa 

78# 

80# 

56 

Western  Thornbill.  Acanthiza  inomata 

83# 

77# 

82# 

Scarlet  Robin,  Petroica  multicolor 

77# 

9 

59 

Western  Yellow  Robin,  Eopsaltria  griseogularis 

6 

5 

6 

Grey  Fantail,  Rhipidura  fuliginosa 

77# 

3 

11 

Willie  Wagtail,  Rhipidura  leucophrys 

62 

78# 

82# 

Golden  Whistler,  Pachycephala  pectoralis 

23 

32 

56 

Grey  Shrike-thrush,  Colturicincla  harmonica 

21 

6 

15 

White-fronted  Chat.  Ephthianura  albifrons 

11 

14 

88# 

Silvereye,  Zosterops  lateralis 

17 

- 

- 

Brown  Honeyeater,  Lichmera  indistincta 

97# 

97# 

89# 

Western  Spinebill.  Acanthorhynchus  superciliosus 

18 

27 

11 

Singing  Honeyeater.  Meliphaga  virescens 

82# 

82# 

97# 

White-cheeked  Honeyeater,  Phylidonyris  niger 

33 

53 

15 

Red  Wattlebird,  Anthochaera  carunculata 

85# 

91# 

89# 

Black-faced  Woodswallow.  Artamus  cinereus 

- 

15 

22 

Dusky  Woodswallow,  Artamus  cyanopterus 

25 

15 

59 

Australian  Magpie.  Gymnorhina  tibicen 

9 

12 

3 

Australian  Raven,  Corvus  coronoides 

18 

27 

32 

0  Some  English  names  after  RAOU  (1978). 
#  Frequent  species. 
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two.  The  census  total  from  1976  to  1978  was  five  or  six  per  wet  season.  This 
was  increased  to  eight  or  nine  at  about  3  weekly  intervals  during  1979-82. 
Sample  number  for  the  summer-autumn  observations  of  all  years  varied  from 
two  (December,  March)  to  six  (monthly). 

Popanyinning  plantation  was  not  surveyed  after  April  1983  because  part  of  the 
plantation  was  damaged  by  fire,  but  other  plantations  were  surveyed  five  times 
between  May  and  September.  To  obtain  comparisons  across  locations, 
sampling  was  completed  within  a  period  of  four  or  five  days. 

Presence  of  species  was  estimated  as  the  proportion  of  occurrences  within 
wet-season  censuses;  species  with  presence  75%  (weighted  mean)  in  these 
surveys  and  a  sighting  in  at  least  two  dry-season  surveys  from  1979  onwards 
were  classified  as  frequent.  A  presence  of  50  to  75%  in  the  wet  season  was 
designated  as  occasional  and  50%  was  rated  as  rare.  Rare  sightings  of  other 
species  from  non-census  visits  were  also  listed. 

RESULTS 

Species 

Thirty-five  species  were  recorded  in  censuses  of  the  wet  seasons  of  1979-82, 
13  of  these  being  given  frequent  status  (Table  1).  The  percentage  presence  of 
frequent  species  at  Bannister  and  Dryandra  in  1983  was  similar  to  that  shown 
for  the  same  species  in  Table  1 .  Red  Wattlebirds,  Brown  Honeyeaters,  Singing 
Honeyeaters  and  Western  Thornbills  shared  frequent  presence  with  Common 
Bronzewings,  Port  Lincoln  Ringnecks,  Weebills,  Scarlet  Robins,  Yellow- 
rumped  Thornbills,  Grey  Fantails,  Willie  Wagtails,  Richard’s  Pipits  and  White- 
fronted  Chats  in  one  or  other  plantation.  Five  species  of  the  groups  also 
showed  occasional  status  in  one  or  more  plantations.  Few  species  of  the 


Table  2:  Seasonal  occurrence  and  activities  of  rare  sightings  during  non-census  visits, 
1977-82. 


Species  ° 

B 

D 

p 

Activity 

Emu,  Dromais  novaehollandiae 

Sp 

- 

- 

Fp 

White-faced  Heron,  Ardea  novaehollandiae 

W 

- 

- 

S 

Australian  Goshawk,  Accipiter  fasciatus 

Sp.Sm 

- 

Sp 

FI* 

Wedge-tailed  Eagle,  Aquila  audax 

Au,W 

Sm 

Sm 

Fp* 

Brown  Falcon.  Falco  berigora 

Sp 

W.Sp 

- 

Fp* 

Stubble  Quail,  Coturnlx  pectoralis 

Sm 

Sm 

- 

Fp.S 

Banded  Lapwing,  Vanellus  tricolor 
Black-fronted  Dotterel,  Charadrius 

Sp 

- 

- 

Fp 

melanops 

W 

- 

Sp 

Fp 

Galah,  Eolophus  roseicapilla 

- 

- 

Au 

FI 

Mulga  parrot, Psephotus  varius 

- 

- 

W 

Fp 

Southern  Boobook.  Ninox  novaeseelandiae 

- 

- 

Sm 

S 

Laughing  Kookaburra,  Dacelo  gigas 

w 

W 

- 

Fp 

Rainbow  Bee-eater,  Merops  ornatus 
White-backed  Swallow,  Cheramoeca 

Sp,Sm 

Sp.Sm 

Sp.Sm 

FI 

leucostemum 

- 

Au 

- 

Fo 

Welcome  Swallow,  Hirundo  neoxena 

Sp.Sm 

Sp.Sm 

Sp.Sm 

Fo 

White-winged  Triller,  Lalage  sueurii 

Sm 

- 

- 

Fh 

Splendid  Fairy-wren,  Malurus  splendens 

Au,W 

- 

- 

Fp 

Brown  Songlark,  Cinclorhamphus  cruralis 
White-browed  Scrub-wren,  Sericornis 

■ 

Sm 

Sm 

Fp 

frontalis  maculatus 

- 

W 

- 

FI 

Restless  Flycatcher,  Myiagra  inquieta 

W 

- 

FI 

Rufous  Whistler,  Pachycephala  rufiventris 

- 

W 

- 

FI 

Rufous  Treecreeper,  Climacteris  rufa 

Sm 

- 

- 

FI 

Spotted  Pardalote,  Pardalotus  punctatus 

Au.W 

- 

W, Sp.Sm 

FI.Fo 

Striated  Pardalote,  Pardalotus  substriatus 

W, Sp.Sm 

W.Sp 

W 

FI.Fh 

Grey  Butcherbird,  Cracticus  torquatus 

- 

- 

Au 

FI* 

Grey  Currawong,  Strepera  versicolor 

- 

w 

Au 

FI 

B.D.P  -  Bannister,  Dryandra,  Popanyinning  locations. 

Au  -  autumn.  W  -  winter,  Sp  -  spring,  Sm  -  summer 
F  -  feeding  (*  predatory  on  birds):  p  -  in  pasture,  I  -  in  low  tree  crowns, 

h  -  in  high  tree  crowns,  o  -  above  tree  crowns. 

S  -  sheltering  in  tree  crowns. 
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period  were  restricted  to  one  location,  the  examples  being  White-tailed  and 
Red-tailed  Black-Cockatoos,  Red-capped  Parrots  and  Silvereyes  at  Bannister 
and  Magpie-larks  at  Dryandra.  During  each  of  the  first  three  years  from 
planting  the  only  frequent  species  were  Richard’s  Pipits  (range  80  to  85%)  and 
White-fronted  Chats  (80  to  100%)  in  all  plantations;  data  for  other  species  of 
the  period  are  available  from  the  author. 

Rare  occurrence  of  26  species  noted  from  all  non-census  visits  to  all 
plantations  is  given  in  Table  2.  Species  included  wide-ranging  endemic 
Falconiformes  and  Psittaciformes,  Dicaeidae  (three  species  of  pardalotes), 
and  migrant  Welcome  Swallows  and  Rainbow  Bee-eaters,  many  of  these  being 
sighted  in  summer. 

Population  Size 

Census  counts  are  presented  in  Fig.  3.  Population  size  showed  seasonal 
variation,  building  to  a  maximum  by  July  or  August  every  year.  There  was  a 
steady  decline  during  spring  and  midsummer  numbers  were  generally  low. 
Peak  numbers  at  Bannister  and  Dryandra  doubled  during  the  third  year  after 
planting  and  then  became  fairly  static  to  1 982.  Numbers  at  Popanyinning  were 
not  high  until  1981.  The  highest  population  was  counted  at  Bannister  in 
August  1983. 

Bannister  plantations  together  tended  to  have  higher  peak  numbers  than 
Dryandra  plantations  in  all  years  except  1980.  Popanyinning  produced  lower 
peaks  than  Dryandra  until  reaching  parity  in  1982. 


Progressive  growth  of  the  plantations  was  described  by  Biddiscombe  et  al. 
(1985)  and  yearly  means  of  tree  height  and  crown  cover  are  presented  here  in 
Fig.  4.  The  increase  in  bird  numbers  at  Bannister  in  1979  was  associated  with 
trees  about  4  m  tall,  crown  cover  nearly  50%  and  crown  bases  of  most  species 
still  near  ground  level;  by  1982  many  crowns  were  interlacing  but  had  lost  their 
leaves  to  a  height  of  2  m.  T rees  at  Dryandra  in  1979  were  little  more  than  half 
the  height  and  crown  cover  of  those  at  Bannister,  but  at  least  a  year  ahead  of 
Popanyinning  trees  in  these  dimensions.  Most  species  at  Dryandra  and 
Popanyinning  retained  non-interlacing,  moderately  leafy,  low  crowns  (bases 
0.5  to  1  m  aboveground)  to  1982,  while  bird  numbers  in  wet  seasons  were 
increasing  markedly  at  the  latter  location  (Fig.  3). 

Species  Composition  of  Populations 

Frequent  species  listed  in  Table  1  made  up  67  to  80%  of  the  peak  winter 
numbers  in  1979-82,  as  illustrated  in  Fig.  5.  The  highest  contributors  within 
plantations  by  1982  included  Red  Wattlebirds  at  all  locations,  Brown 
Honeyeaters  at  two  and  Port  Lincoln  Ringnecks  and  White-fronted  Chats  at 
single  locations. 

Summer  populations  from  1980  onwards  usually  included  only  one  or  two 
individuals  of  frequent  species  of  the  preceding  winter  and  spring. 

Food  Resources 

Frequent  (autumn,  winter,  spring)  and  abundant  flowering  of  trees  such  as 
yellow  gum  ( Eucalyptus  leucoxylon ),  coastal  moort  (E.  platypus  var. 
heterophylla),  swamp  mahogany  (E.  robusta),  sugar  gum  (E.  cladocalyx)  and 
river  gum  (E.  camaldulensis)  was  an  obvious  attraction  for  honeyeaters  and 
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Figure  4.  (a)  Plantation  height,  (b)  Plantation  crown  cover. 


Figure  5. 

Thornhills  (Western  and/or  Vellow-rumped) 

Red  Wattlebirds 

Honeyeaters  (Brown  and  Singing) 

Ringneck  Parrots 
Pipits  and/or  White-fronted  Chats 
Other  frequent  species  of  plantation  (see  Table  1 ) 


Figure  5.  Species  composition  of  peak  winter  populations,  1979  to  1982. 
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Red  Wattlebirds  at  all  locations.  Yellow  box  [E.  melliodora)  flowered  profusely 
after  three  years  and  appeared  to  be  a  favoured  source  of  nectar;  other 
eucalypts  flowered  sparsely  from  1979  and  their  inflorescences  were  often 
searched  by  honeyeaters.  Parrots  fed  on  the  buds  of  most  eucalypts. 
Considerable  populations  of  insects  were  present  at  times  in  the  wet  season, 
including  leaf-eating  beetles,  caterpillars  and  sawflies.  sucking  insects  and 
wood  borers  associated  with  eucalypts  in  south-western  W.A.  (Curry  and 
Moulden  1981).  Pasture  patches  and  tree  leaf  litter  were  often  explored  by 
insectivorous  species,  particularly  Yellow-rumped  Thornbills,  Scarlet  Robins, 
Richard's  Pipits  and  White-fronted  Chats.  Honey  bees  sampled  all  flowering 
trees  and  were  seen  frequently  to  be  eaten  by  Red  Wattlebirds.  Grasshoppers 
and  ants  were  common  in  the  plantations  in  the  dry  season. 

Nesting 

In  the  period  from  1977  to  1982, 18  nests  were  discovered  in  the  plantation  area 
at  Bannister  and  23  were  found  at  each  of  the  other  locations  (Table3).  Most 
nests  belonged  to  frequent  species,  especially  White-fronted  Chats  and 
Richard's  Pipits  which  used  ungrazed  pasture  and/or  dense,  low  tree  crowns 
in  the  early  stages.  Examples  of  these  trees  were  coastal  moort,  wandoo  and 
merrit  ( E .  flocktoniae).  Yellow-rumped  Thornbills  were  next  to  begin  nesting 
(1978),  preferring  dense  crowns  of  Casuarina  obesa.  Brown  and  Singing 
Honeyeaters’  nests  were  first  recorded  in  1979;  these  were  followed  in  1980  by 
Red  Wattlebird  nests  at  heights  of  2  to  3  m  in  spreading  trees  such  as  those  of 
salt  river  gum  (E.  sargentii)  and  swamp  mallet  (£.  spathulata).  Fledglings  of  all 
nesting  species  (Table  3)  were  seen  from  late  winter  to  spring. 


Table  3:  Nesting  and  breeding  observations.  1977-82. 


Species 

Nest  location 
and  number 

Breeding  success 

Total  eggs#  Fledglings  seen  ° 

Black-fronted  Dotterel 

P-1 

3 

_ 

Common  Bronzewing 

B-1.D-1.P-1 

7 

0 

Pallid  Cuckoo 

D-1 

1 

- 

Richard's  Pipit 

B-1  ,D-2,P-1 

15 

0 

Weebill 

P-1 

2 

- 

Yellow-rumped  Thornbill 

B-5.P-1 

17 

0 

Scarlet  Robin 

B-1 

3 

0 

Grey  Fantail 

B-1 

3 

0 

Willie  Wagtail 

D-2.P-1 

9 

0 

White-fronted  Chat 

B-2,D-6,P-14 

76 

0 

Brown  Honeyeater 

B-5,  D-1 

22 

0 

Singing  Honeyeater 

D-5 

17 

0 

Red  Wattlebird 

D-5.P-3 

24 

0 

Dusky  Woodswallow 

B-2 

7 

- 

B,D,P  -  Bannister,  Dryandra,  Popanyinning  locations 
#  All  nests,  all  locations 


DISCUSSION  AND  CONCLUSIONS 

Bird  species  and  numbers  were  probably  affected  most  by  the  proximity  of  the 
plantations  to  inhabitants  of  uncleared  vegetation.  Although  nearby  relict 
vegetation  was  scattered  at  Popanyinning.  a  useful  if  slow  winter  invasion  of 
the  plantation  took  place.  All  species  of  the  location  (Table  1)  except  two 
(White-fronted  Chat,  Dusky  Woodswallow)  were  recorded  by  Harold  and  Dell 
(1979)  in  Yornaning  Nature  Reserve,  20  km  to  the  east-south-east.  Lists  for 
Dryandra  State  Forest  and  Northern  Jarrah-Wandoo  Forests  (W.A.  Forests 
Department,  1974)  also  included  all  species  shown  in  Table  1;  Nichols  and 
Nichols  (1984)  noted  the  Bannister  group  of  Table  1  in  Mount  Saddleback 
State  Forest  about  22  km  to  the  south,  with  the  exception  of  White-tailed 
Black-Cockatoos  and  White-fronted  Chat.  No  data  are  available  for  tracing 
avifauna  changes  in  these  Reserves  and  Forests  during  1976-83. 

Area  of  replanting,  by  affecting  food,  shelter  and  nesting  resources,  may  have 
been  an  important  factor.  For  example,  tall  eucalypt  woodlots  covering  10  ha 
near  State  Forest  of  southern  N.S.W.  harboured  90  to  100  individuals  in 
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autumn  and  spring  1983  (Recher  et  al.  1983),  or  double  the  highest  peaks 
recorded  for  most  wet  seasons  at  Bannister  (Fig.  3).  Small  trees  were  sufficient 
to  promote  the  first  invasions  but  a  crown  cover  of  about  25%,  achieved  at 
Bannister  in  1978  and  at  other  locations  between  1979  and  1981  (Fig.  4),  may 
have  stimulated  the  subsequent  rises  in  winter  populations.  Nesting  potential 
in  high  crowns  could  increase  in  the  long  term,  whereas  during  the  study  a 
shortage  of  nesting  sites  appeared  to  encourage  an  exodus  of  some  thornbi Ms 
and  parrots  by  early  spring  when  food  and  moisture  were  still  plentiful.  Lack  of 
water  within  the  plantation  areas  discouraged  summer  presence.  Sedgwick 
(1949)  considered  that  moisture  rather  than  food  supply  or  temperature 
governed  the  movement  of  many  of  the  species  of  Table  1  in  low  rainfall  areas 
of  the  W.A.  eastern  wheatbelt. 

Local  endemics  from  widely  separated  communities,  nomads  and  migrants 
were  among  the  visitors.  The  survey  suggests  overall  that  widespread 
replanting  of  woodlots  would  be  exploited  by  local  extant  populations,  fitting 
in  with  strong  urges  for  seasonal  movement  (Nix  1976).  This  afforestation 
needs  to  be  within  territorial  reach  and  to  present  frequent  flowering  and 
mixed  structure  for  the  benefit  of  small  birds  in  particular.  Exotic  pine 
plantations  in  moderate  rainfall  are  known  to  attract  few  species  (Friend  1982) 
and  may  best  be  alternated  with  eucalypt  woodlots  to  provide  suitable 
corridors. 
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OBSERVATIONS  ON  THE  BREEDING  OF  THE  OBLONG  TURTLE 
( CHELODINA  OBLONG  A) 

By  R.H.J.  McCUTCHEON,  91  Edgewater  Drive,  Edgewater,  W.A.  6027. 
INTRODUCTION 


Female  Oblong  T urtles  ( Chelodina  oblonga)  are  a  common  sight  in  the  south¬ 
west  of  Western  Australia  in  spring  while  they  move  from  swamps  to  higher 
ground  to  lay  their  eggs.  Nests  have  been  studied  by  Russ  (1970),  Nicholson 
(1975)  and  Clay  (1981)  but  there  are  few  data  on  clutch  size  and  incubation 
periods  for  this  species. 

On  25  October  1982  I  watched  a  female  Oblong  Turtle  walk  300  m  from  the 
western  edge  of  Lake  Joondalup  (31  °47'S  115  °48'E)  to  a  sheltered  position 
(under  the  eaves)  of  our  house.  It  excavated  a  hole  15  cm  deep  and  laid  9  eggs. 
The  nest  site  was  kept  slightly  moist  with  tap  water,  shaded  during  very  hot 
weather,  protected  by  a  cage  and  kept  under  observation.  On  1 2  August  1 983, 
291  days  after  being  laid.  7  hatchlings  emerged  from  the  nest. 

For  the  first  90  days  the  hatchlings  were  kept  in  a  container  60  x  25  cm  which 
was  filled  with  8-10  cm  of  clean,  damp  sand.  At  one  end  was  a  container  of 
water  2-6  cm  deep  which  enabled  the  turtles  to  enter  and  leave  the  water  at  will. 
After  90  days,  and  until  the  present  (20  April  1984)  they  have  been  kept  in  an 
aquarium  60  x  25  x  30  cm  filled  with  water  to  a  depth  of  22  cm  and  stocked  with 
Gambusia  affinis  and  water  plants. 

OBSERVATIONS 


Day  1 


Days  1-23 


Day  31 

Day  32 
Day  45 

Day  46 
Day  50 
Day  55 
Day  109 
Day  263 


(12  August  1983)  Seven  eggs  hatched,  the  first  at  1100  hrs,  the 
last  at  1 700  hrs.  Each  hatchling  had  a  carapace  length  of  30  mm  (± 
5  mm).  The  remaining  2  eggs  were  dug  up  a  few  weeks  later.  One 
was  infertile,  the  other  contained  a  fully  formed  dead  turtle. 
Hatchlings  spent  theirtimeswimming,  basking,  buried  or  feeding 
on  mosquito  larvae  and  water  fleas  (Daphnia).  On  day  23  one  of 
them  began  to  slough  scales. 

A  few  small  fish  ( Gambusia  affinis)  that  were  introduced  to  the 
water  were  eaten. 

Dug  up  2  turtles  which  had  been  buried  since  day  5.  Both  active. 
Turtles  seen  eating  water  plants  which  had  been  introduced  to 
their  container. 

Hatchlings  now  had  grey-green  spots  on  head  and  carapace. 
Most  of  remaining  turtles  had  begun  sloughing. 

The  last  turtle  began  sloughing. 

Hatchlings  began  sloughing  for  the  second  time. 

Of  the  seven  turtles  the  longest  carapace  was  97  mm  and  the 
shortest  83  mm. 


COMMENTS 

Clay  (1981)  recognised  two  breeding  seasons  at  hisstudy  sightat  Thompsons 
Lake  near  Fremantle  (September-November  and  December-January).  The 
incubation  period  for  his  spring  breeding  period  was  210-220  days  compared 
to  181,  253  and  291  days  for  the  nests  studied  by  Russ,  Nicholson  and  myself 
respectively.  Spring  clutch  sizes  in  these  studies  varied  between  2-15. 
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ZOOGEOGRAPHICAL  IMPORTANCE  OF  TROPICAL  MARINE  MOLLUSC 
SPECIES  AT  ROTTNEST  ISLAND,  WESTERN  AUSTRALIA 

By  FRED  E.  WELLS,  Western  Australian  Museum,  Perth,  W.A.  6000 

ABSTRACT 

The  marine  mollusc  species  recorded  from  the  western  end  of  Rottnest  I.  are  shown  to 
have  a  tropical  component  twice  as  large  as  that  of  the  eastern  end  of  Rottnest  I.  or  along 
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the  Perth  metropolitan  coast.  Quantitative  measurements  of  total  mollusc  density  and 
biomass  showed  that  the  tropical  element  was  dominant  on  one  Rottnest  intertidal 
platform  and  was  a  major  component  on  the  second  platform  but  was  negligible  on  two 
inshore  platforms  examined.  The  published  literature  suggests  that  the  zoogeographic 
importance  of  tropical  species  at  Rottnest  I.  is  a  general  feature,  not  restricted  to 
molluscs.  The  south  flowing  Leeuwin  Current  is  thought  to  be  the  mechanism  allowing 
planktonic  larvae  of  tropical  species  to  reach  Rottnest  I.  and  survive. 

INTRODUCTION 

The  marine  fauna  of  Western  Australia  can  be  divided  into  three  major 
components:  tropical,  temperate  and  endemic.  The  north  coast  of  the  state, 
north-eastwards  from  North  West  Cape,  has  a  tropical  fauna  largely 
continuous  with  that  of  the  remainder  of  northern  Australia  and  other  parts  of 
the  Indo-West  Pacific.  A  temperate  fauna  continuous  with  the  remainder  of 
southern  Australia  occurs  along  the  south  coast  eastwards  from  Cape 
Leeuwin.  The  west  coast  of  the  state,  between  Cape  Leeuwin  and  North  West 
Cape,  is  an  overlap  zone  with  varying  proportions  of  tropical  and  temperate 
species.  A  small,  but  important  fraction  of  the  marine  fauna  is  comprised  of 
species  endemic  to  Western  Australia.  The  numerical  importance  of  this 
element  varies  between  groups.  In  an  analysis  of  the  distributions  of  440 
prosobranch  gastropods  38  species,  or  8.6%  were  found  to  be  W.A.  endemics 
(Wells,  1980).  Of  1 14  asteroids  studied  37%  are  endemic  (Marsh,  1976).  While 
endemic  species  occur  in  all  areas  of  the  state,  most,  particularly  among  the 
gastropods,  have  a  portion  of  their  distribution  along  the  west  coast.  The 
marine  fauna  of  the  west  coast  is  then  a  mixture  of  tropical,  temperate  and 
endemic  species.  The  proportion  of  tropical  species  declines  progressively 
south  of  North  West  Cape;  temperate  species  decline  north  of  Cape  Leeuwin. 
For  marine  gastropods  the  major  area  of  faunal  change  is  between  the  Perth- 
Fremantle  area,  with  39%  tropical  species,  and  the  Geraldton-Houtman 
Abrolhos  area,  with  70%  (Wells,  1980). 

Within  the  Perth-Fremantle  area  the  fauna  of  the  west  end  of  Rottnest  I.  has 
been  considered  to  have  a  more  important  tropical  element  than  the  fauna 
along  the  mainland  coast.  Hodgkin,  Marsh  and  Smith  (1959)  recorded  three 
tropical  echinoids,  six  zooanthids.  an  actinarian,  one  coral,  and  seven 
gastropods.  In  a  recent  compilation  of  the  available  information  Black  and 
Johnson  (1983)  claimed  that  a  large  proportion  of  the  fauna  at  Rottnest  is  of 
tropical  origin  and  studies  that  have  been  undertaken  on  the  reproductive 
biology  of  individual  species  have  shown  that  the  timing  of  reproduction  is 
more  characteristic  of  tropical  situations  than  temperate  localities.  Despite  the 
apparent  importance  of  the  tropical  element  in  the  fauna  of  the  west  end  of 
Rottnest  Island,  a  phenomenon  known  for  the  last  30  years,  there  has  been  no 
comparative  study  of  the  relative  proportions  of  tropical  species  at  the  west 
end  of  Rottnest  with  that  of  inshore  localities.  The  present  paper  presents  such 
an  analysis. 


MATERIALS  AND  METHODS 

The  Western  Australian  Museum  has  been  actively  documenting  the  molluscs 
of  the  state  for  the  last  20  years  and  now  has  a  collection  of  1/3  million 
specimens.  Unfortunately  the  tremendous  taxonomic  problems  associated 
with  a  phylum  with  several  thousand  marine  species  in  W.A.  prevent  an 
analysis  of  the  entire  collection.  To  minimize  the  taxonomic  difficulties  a  list  of 
molluscs  which  might  occur  in  the  Perth-Fremantle  area  was  compiled  largely 
from  published  sources:  Iredale  and  Hull  (1927);  Adam  (1979);  Wilson  and 
Gillett  (1979);  Wells  (1980),  and  Wells  and  Roberts  (1981).  In  addition  a 
thorough  analysis  of  the  molluscs  of  Cockburn  Sound  by  B.R.  Wilson,  G.L. 
Kendrick  and  A.  Brearley,  which  unfortunately  remains  unpublished,  was 
consulted.  The  list  was  supplemented  by  opisthobranch  species  collected  in 
the  last  few  years.  A  total  of  373  species  in  a  variety  of  taxonomic  groups  were 
analyzed  based  on  the  W.A.  Museum  collections  which  have  been 
accumulated  over  the  last  30  years.  The  species  were  categorized  as  inshore, 
east  or  west  Rottnest  or  simply  Rottnest  where  no  exact  locality  was  available. 
Inshore  localities  were  Warnbro  Sound,  Point  Peron,  Garden  I.,  Carnac  I., 
Cockburn  Sound  and  metropolitan  beaches.  Rottnest  data  were  divided  into 
eastern  and  western  halves  with  Green  I.  and  Charlotte  Point  being  the 
easternmost  localities  in  the  western  half.  Determinations  of  tropical, 
temperate  and  endemic  distributions  were  based  on  museum  collections  and 
distributional  information  in  the  publications  listed  above. 
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Many  of  the  species  are  recorded  in  the  Perth-Fremantle  area  by  a  single 
specimen  or  a  few  individuals.  To  determine  the  relative  importance  of  the 
faunal  elements  in  terms  of  density  and  biomass,  transects  were  made  across 
the  platform  reefs  of  Triggs  and  Cottesloe  on  the  mainland  coast  and  Cape 
Vlamingh  and  Radar  Reef  on  Rottnest  I.  between  November  1981  and  January 
1982.  Transects  were  placed  100  m  apart  on  each  Rottnest  reef  and  50  m  apart 
on  the  inshore  reefs.  They  were  run  from  the  base  of  the  inshore  cliff  to  the 
seaward  edge  of  the  platform.  Every  5  m  a  I  m2  quadrat  was  sampled.  All 
macro-molluscs  were  removed,  placed  in  labelled  calico  bags  and  preserved 
in  10%  buffered  formalin.  Where  species  were  abundant  the  quadrat  was 
subsampled.  The  following  numbers  of  transects  and  stations  were  made: 
Triggs  (5  transects.  48  stations),  Cottesloe  (3  transects,  24  stations),  Cape 
Vlamingh  (6  transects,  97  stations),  Radar  Reef  (6  transects,  65  stations). 

In  the  laboratory,  collections  from  each  station  were  sorted  to  species, 
identified,  counted  and  the  mean  density  for  each  reef  calculated.  To 
determine  shell  free  dry  weight  biomass  the  shell  of  large  specimens  was 
cracked  off  and  the  animal  placed  in  dilute  hydrochloric  acid;  smalleranimals 
were  placed  directly  in  acid.  Additional  acid  was  added  daily  until  all  reaction 
ceased.  The  animals  were  washed  thoroughly  in  freshwater,  dried  to  constant 
weight  at  60°  C  and  weighed  to  the  nearest  milligram  on  a  Sartorius  electronic 
balance.  For  abundant  species  subsamples  were  decalcified  and  the  total  dry 
weight  adjusted  accordingly.  The  data  were  then  converted  to  weight  per 
square  meter. 

RESULTS 

Table  1  shows  the  number  of  species  and  the  percentage  composition  of  the 
three  faunal  elements  (tropical,  temperate  and  endemic)  at  Rottnest  and 
inshore  localities.  The  relative  proportions  of  the  three  elements  inshore  and 
at  eastern  Rottnest  are  virtually  identical:  67%  temperate,  18%  tropical  and 
15%  endemic.  The  percentage  of  endemic  species  at  the  west  end  of  Rottnest 
was  also  15.  The  tropical  species  were  nearly  twice  as  common,  32%,  as  at  the 
eastern  end  of  the  island  or  inshore,  and  temperate  species  were  relatively  less 
important.  The  difference  in  faunal  composition  between  the  west  end  of 
Rottnest  and  both  the  east  end  and  inshore  is  statistically  significant  (X2  test;  p< 
0.05  ).  There  is  no  difference  in  the  faunal  composition  of  the  east  end  of 
Rottnest  Island  compared  to  the  inshore  mainland  (X3  test;  p^0.05). 


Table  1:  Categorization  of  mollusc  species  recorded  from  the  Perth  area  into  the  faunal 
elements  of  temperate,  tropical  and  endemic. 


Faunal  Element 


Temperate  Tropical  Endemic  Total 


Area 

No. 

% 

No. 

% 

No. 

% 

No. 

% 

Inshore 

226 

67.3 

65 

19.3 

45 

13.4 

336 

100.0 

East  Rottnest 

80 

67.3 

21 

17.6 

18 

15.1 

119 

100.0 

West  Rottnest 

59 

51.7 

37 

32.5 

18 

15.8 

114 

100.0 

Rottnest 

103 

56.3 

51 

27.9 

29 

15.8 

183 

100.0 

Table  2:  Categorization  of  mollusc  species  on  intertidal  beachrock  platforms  into  the 
faunal  elements  of  temperate,  tropical  and  endemic. 


Faunal  Element 


Temperate 

Tropical 

Endemic 

Unknown 

Total 

# 

% 

# 

% 

# 

% 

# 

% 

# 

% 

Triggs 

27 

75.0 

3 

8.3 

2 

5.6 

4 

11.2 

36 

100.1 

Cottesloe 

21 

80.8 

1 

3.9 

1 

3.9 

3 

11.5 

26 

100.1 

Radar 

Cape 

32 

71.1 

7 

15.5 

3 

6.7 

3 

6.6 

45 

99.9 

Vlamingh 

24 

52.2 

12 

26.1 

5 

10.9 

5 

10.9 

46 

100.1 
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Table  3:  Tropical  species  recorded  on  intertidal  beachrock  platforms  examined 
quantitatively. 


Reef 

Cape 

Species 

Triggs 

Cottesloe 

Radar 

Vlamingh 

Class  Gastropoda 

Epitonium  imperialis  (Sowerby,  1844) 

X 

Strombus  mutabilis  Swainson,  1821 

X 

Cypraea  caputserpentis  Linnaeus,  1758 

X 

X 

Cymatium  nicobaricum  (Roding,  1798) 

X 

Drupa  ricinus  (Linnaeus,  1758) 

X 

Drupa  marginalba  Blainville,  1825 

X 

X 

Mitra  scutulata  Gmelin,  1791 

X 

Hydatina  physis  Linnaeus,  1758 

X 

X 

Chelidonura  hirundinina 

(Quoy  and  Gaimard,  1828) 

X 

Aplysia  oculifera 

Adams  and  Reeve,  1850 

X 

X 

X 

Dendrodoris  nigra  (Stimpson,  1855) 

X 

X 

Class  Bivalvia 

Septifer  bilocularis  (Linnaeus,  1758) 

X 

X 

Pinctada  fucata  (Gould,  1850) 

X 

X 

X 

X 

Table  2  demonstrates  that  in  terms  of  numbers  of  species  the  temperate 
element  dominated  all  four  reefs  examined  quantitatively.  A  single  W.A. 
endemic,  the  mitre  Vexillum  marrowi  Cernohorsky,  1973,  was  found  on  all  four 
reefs.  Other  endemic  species  found  were:  the  turbinid  Turbo  intercostalis 
Menke,  1843  at  Radar  Reef  and  Cape  Vlamingh;  the  chiton  Clavarizona  hirtosa 
(Blainville.  1825)  at  Triggs  and  Cape  Valmingh;  the  cerith  Rhinoclavis 
bituberculatum  (Sowerby,  1865)  at  Radar  Reef  and  Cape  Vlamingh  and  the 
trochid  Chrysostoma  zeus  (Fischer,  1874)  and  the  mitre  Vexillum 
malleopunctum  Cernohorsky.  1980  at  Cape  Vlamingh  All  of  these  species 
were  collected  in  low  numbers.  Tropical  species  were  more  numerous  than 
endemic  species  with  one  species  recorded  at  Cottesloe  (a  single  individual), 
three  at  Triggs  (five  individuals  total),  seven  at  Radar  Reef  and  12  at  Cape 
Vlamingh  (Table  3).  All  of  these  were  encountered  in  low  numbers  except 
Septifer  bilocularis  (Linnaeus,  1758)  which  was  abundant. 


DENSITY 


BIOMASS 


-C 

cn 

c 


Tropical 


□ 


Temperate 


WA  Endemic 


Figure  1.  Categorization  of  mollusc  densities  and  biomass  on  intertidal  beachrock 
platforms  into  the  faunal  elements  of  temperate,  tropical  and  endemic. 
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Figure  1  divides  the  densities  and  biomass  of  molluscs  on  the  four  reefs  into 
the  three  categories  of  temperate,  tropical  and  endemic.  Seven  rare  species, 
with  a  total  of  12  individuals,  could  not  be  identified  and  thus  could  not  be 
categorized.  Temperate  species  constituted  virtually  all  of  the  molluscs 
collected  at  both  Triggs  and  Cottesloe;  tropical  and  endemic  species 
combined  were  less  than  0.2%  of  the  total  density.  In  terms  of  biomass, 
temperate  species  comprised  100.0%  of  the  total  at  Cottesloe  and  99.8%  at 
Triggs.  The  results  from  the  two  Rottnest  I.  reefs  were  substantially  different. 
Endemic  species  were  24.4%  of  the  total  biomass  at  Radar  Reef  and  13.8%  at 
Cape  Vlamingh;  virtually  all  of  this  biomass  was  contributed  by  the  large 
turbinid  Turbo  intercostalis  Menke,  1843.  Temperate  species  dominated  at 
Cape  Vlamingh  with  76,5%  of  the  density  and  63.6%  of  the  biomass;  tropical 
species  were  significant  elements  with  22.8%  of  the  total  density  and  23.6%  of 
the  biomass.  The  situation  was  reversed  at  Radar  Reef,  where  tropical  species 
were  63.0%  of  total  density  and  55,4%  of  total  biomass;  temperate  species 
comprised  35.9%  and  20.2%  respectively.  One  species,  the  mussel  S. 
bilocularis,  was  the  most  important  constituent  of  the  tropical  element  at 
Rottnest.  Dense  beds  formed  by  S.  bilocularis  dominated  both  density  and 
biomass.  On  the  inshore  reefs  (Triggs  and  Cottesloe)  mussel  beds  were 
formed  by  the  temperate  species  Brachidontes  ustulatus  (Lamarck,  1819)  and 
Mytilus  edulis  planulatus  (Lamarck,  1819). 

DISCUSSION 

The  data  presented  here  clearly  demonstrate  that  in  terms  of  species  of  marine 
molluscs,  proportionally  twice  as  many  topical  species  have  been  recorded  at 
the  western  end  of  Rottnest  I.  as  on  the  eastern  end  or  at  localities  on  or  near 
the  adjacent  continental  mainland.  Tropical  molluscs  were  dominant  at  Radar 
Reef  in  terms  of  both  densityand  biomass;  they  were  an  important  component 
of  both  density  (22.8%)  and  biomass  (23.6%)  at  Cape  Vlamingh.  In  contrast 
there  were  almost  no  tropical  species  recorded  on  the  transects  at  T riggs  and 
Cottesloe;  the  molluscs  were  almost  entirely  temperate. 

There  has  been  no  other  comparative  analysis  of  the  importance  of  the  tropical 
element  in  the  Rottnest  I.  marine  fauna  compared  with  inshore  localities,  but 
the  importance  of  the  tropical  element  at  Rottnest  I.  appears  to  be  a  general 
phenomenon,  not  limited  to  molluscs.  The  tropical  sea  urchin  Echinometra 
mathaei  (Blainville,  1825)  is  the  dominant  echinoderm  on  the  west  end 
(Hodgkin,  Marsh  and  Smith,  1959;  Pearse  and  Phillips,  1968).  The  tropical 
coral  Pocillopora  damicornis  (Linnaeus,  1758)  grows  on  a  limestone  platform 
near  Parker  Point  (Hodgkin,  Marsh  and  Smith  1959).  The  fauna  associated 
with  the  coral  is  as  diverse  as  at  many  tropical  localities  (Black  and  Prince, 
1983).  Hutchins  (1979)  recorded  about  90  tropical  fish  species  of  a  total  of  350 
at  Rottnest  I 

Creswell  and  Golding  (1980)  have  recently  described  the  Leeuwin  Current 
which  flows  southward  along  the  continental  shelf  from  North  West  Cape  to 
Cape  Leeuwin  and  eastwards  into  the  Great  Australian  Bight.  The  current  flow 
is  not  continuous  and  tends  to  be  stronger  in  winter.  As  it  flows  southward 
water  temperatures  decrease  but  are  still  above  what  would  normally  be 
expected  at  this  latitude  in  winter.  Maxwell  and  Cresswell  (1981)  suggested 
that  a  tropical  element  in  the  demersal  and  pelagic  fauna  of  the  Great 
Australian  Bight  is  a  result  of  the  Leeuwin  Current.  Similarly,  the  current  could 
transport  planktonic  mollusc  larvae  from  northern  localities  to  Rottnest  I.  and 
maintain  warm  enough  water  temperatures  for  the  larvae  to  survive.  The 
current  is  on  the  outer  continental  shelf,  and  may  account  for  the  relatively 
greater  tropical  mollusc  element  at  the  west  end  of  Rottnest  I. 
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BIRDS  OF  LAKE  CASSENCARRY 

By  BRENDA  J.  NEWBEY  and  KEN  R.  NEWBEY,  P.O.  Box  42,  Ongerup, 
Western  Australia  6336. 

Lake  Cassencarry  (33°  52'  10"S,  118°  29'  30''E)  is  situated  in  farmland  10km 
north  of  Ongerup.  It  is  a  flat-floored  fossil  lake  covering  about  230  ha  that  only 
fills  about  once  every  seven  years  following  heavy  falls  of  rain  exceeding 
100mm.  When  full,  the  water  depth  rarely  exceeds  70cm.  Other  lakes  in  the 
general  area  are  mainly  much  smaller  than  Lake  Cassencarry,  and  also  saline. 

The  lake  was  originally  covered  with  Eucalyptus  occidentalis  12-25m  high 
over  a  second  stratum  of  Melaleuca  cuticularis  3-6m  high  and  very  dense  in 
places.  Half  of  the  lake  has  been  cleared  for  cropping  and  grazing,  the 
remainder  has  been  grazed  by  sheep  (both  for  more  than  50  years). 

The  lake  last  filled  on  3  July  1978,  after  which  the  birds  were  censused.  The 
lake’s  avifauna  has  not  been  previously  documented. 

A  typical  site  (14  ha)  of  the  cleared  section  at  the  lake’s  western  end  was 
selected  for  sampling  as  time  was  not  generally  available  for  sampling  the 
whole  lake.  Recording,  mainly  by  BJN,  commenced  on  7  July.  From  mid- 
August  until  the  lake  dried  up  the  following  January,  an  effort  was  made  to 
record  at  fortnightly  intervals.  Recording  began  at0700-0800  hours  and  lasted 
until  all  birds  had  been  counted  (20-60  minutes).  When  the  population  of  a 
species  exceeded  30,  the  number  was  usually  estimated  as  the  birds  were 
frequently  moving  about  while  feeding.  Maximum  water  depth  in  the  study 
area  was  noted.  The  data  are  presented  in  Table  1  in  columns  a  to  m. 

The  typical  site  dried  up  between  6  and  25  December  and  the  cleared  area  of 
the  lake  was  censused  twice  (columns  n  and  o).  The  whole  lake  was  later 
censused  twice  (columns  p  and  q). 

Thirty  species  were  recorded  on  the  lake,  and  25  of  these  within  the  typical 
site.  Six  species  were  breeding.  Based  on  extensive  bird  recording  in  the 
Ongerup  district  by  us  since  1978, 20  of  the  species  at  Lake  Cassencarry  occur 
in  local  wetlands  each  year,  but  seven  of  these  are  infrequent.  The  remaining 
10  species  were  only  recorded  following  floods,  and  6  of  these  only  at  Lake 
Cassencarry  (Banded  Stilt,  Sharp-tailed  Sandpiper,  Red-necked  Stint,  Long¬ 
toed  Stint,  Curlew  Sandpiper  and  Whiskered  Tern).  The  Long-toed  Stint  had 
rarely  been  recorded  in  Western  Australia  prior  to  1 978  but  it  is  now  known  to 
be  a  regularvisitor(Blakersef  al.  1984).  Five  of  the  species  are  trans-equatorial 
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TABLE  1 

BIRDS  RECORDED  ON  LAKE  CASSENCARRY 
(7  July  1978  to  16  February  1979) 
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RP  =  Recording  pattern  in  Ongerup  district;  C  =  Commonly  recorded  regardless  of  flooding;  D  =  Infrequently  recorded  regardless  of  flooding;  F  -  Only  recorded 
following  floods,  but  also  in  other  locations;  N  =  Only  recorded  following  floods,  but  only  at  this  location. 

*  =  breeding  record  **  =  flying  over 


migrants  tnat  usually  arrive  in  southern  Western  Australia  during  spring 
(Common  Sandpiper,  Sharp-tailed  Sandpiper,  Red-necked  Stint,  Long-toed 
Stint  and  Curlew  Sandpiper). 

The  range  of  species  utilizing  Lake  Cassencarry  and  the  populations  of  most 
highlight  the  importance  of  this  ephemeral  wetland. 
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THE  DIBBLER  ( PARANTECHINUS  APICALIS  :  DASYURIDAE)  FOUND  IN 
FITZGERALD  RIVER  NATIONAL  PARK,  WESTERN  AUSTRALIA 

By  B.G.  MUIR,  National  Parks  Authority  of  Western  Australia,  Hackett  Drive, 

Nedlands,  6009. 

INTRODUCTION 

In  April  1984  a  small,  freshly  dead  marsupial  was  found  on  a  track  in  the 
Fitzgerald  River  National  Park,  Western  Australia,  by  the  ranger  in  charge, 
George  Duxbury.  Not  having  seen  an  animal  quite  like  it  before,  he  froze  it  as 
quickly  as  possible  and  forwarded  it  to  the  Western  Australian  Museum  for 
identification.  The  specimen  was  confirmed  as  a  Dibbler,  Parantechinus 
apical  is  (Gray,  1842). 

Sub-fossil  remains  of  Dibbler  in  cave  deposits  indicate  that  when  European 
man  first  colonised  Australia  the  species  probably  ranged  from  the  north¬ 
western  end  of  the  South-west  Botanical  Province  atShark  Bay,  to  the  eastern 
end  of  the  Province  at  Israelite  Bay  on  the  Great  Australian  Bight  in  Western 
Australia;  it  also  occurred  on  Eyre  Peninsula,  South  Australia.  Dibblers  were 
not  collected  after  1884  (Ride  1970)  and  were  presumed  extinct  when,  in  1967, 
wildlife  photographer  Michael  Morcombe  captured  two  at  Hassell  Beach  (then 
known  as  Cheyne  Beach),  50  km  east  of  Albany  (Morcombe  1967).  The  same 
year  another  Dibbler  was  captured  during  a  fauna  survey  of  the  same  locality 
(Ride  1970). 

Further  searches  for  Dibblers  were  undertaken  in  the  Hassell  Beach  area  and 
later,  following  the  killing  of  a  Dibbler  by  a  cat,  near  Jerdacuttup  in  1976. 
Although  another  Dibbler  was  found  on  a  different  property  near  Jerdacuttup 
in  late  1976  no  more  were  recorded  by  surveys  (Woolley  1977,1980). 

The  finding  of  the  latest  specimen  in  Fitzgerald  River  National  Park  is 
important  because  it  casts  new  light  on  the  habitat  requirements  of  the  species 
and  shows  that  the  Dibbler  is  not  yet  extinct. 

IMPLICATIONS  OF  THE  1984  FIND 

The  most  recent  Dibbler  was  found  on  autopsy  to  have  been  killed  by  a 
predator,  probably  a  fox.  Since  it  had  been  taken  by  a  predator,  the  site  of 
collection  is  not  necessarily  the  place  of  capture.  However,  it  is  unlikely  that  a 
fox  would  transport  prey  more  than  two  or  three  kilometres  (D.  King,  pers. 
comm.)  and  it  is  considered  that  the  point  of  capture  occurred  within  that 
radius.  Accordingly,  vegetation  types  within  that  radius  were  examined, 
initially  using  Newbey’s  (1979)  vegetation  maps,  then  by  field  examination. 

Most  of  the  vegetation  in  the  vicinity  of  the  Dibbler  site  was  sparse  to  dense 
mallee  over  heaths.  This  is  unlike  the  habitat  at  Hassell  Beach  where 
Morcombe’s  Dibblers  were  collected  (Woolley  1977).  There  were  however, 
occasional  dense  thickets  of  proteaceous  shrubs,  mainly  Lambertia  inermis, 
which  are  not  unlike  the  Hassell  Beach  habitat  in  physiognomy,  if  not  in 
floristic  composition. 

One  factor  in  common  between  the  Hassell  Beach  habitat  and  the  site  in  the 
Fitzgerald  River  National  Park  is  the  absence  of  fire  for  a  long  period.  The 
Hassell  Beach  habitat  had  "not  been  burnt  for  many  years"  when  Morcombe 
collected  the  two  Dibblers  in  1967  (Woolley  1977.)  The  map  of  the  Fitzgerald 
River  National  Park  and  vacant  crown  land  north  of  the  Park  showing 
vegetation  age  since  last  fire  (Map  1 )  illustrates  that  much  of  the  vegetation  is 
also  old.  The  hypothesis  that  age  of  the  vegetation  since  fire  is  important  has 
been  proposed  previously  (Woolley  1980). 
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MAP  1.  Fitzgerald  River  National  Park,  and  vacant  crown  land  to  the  north,  showing  fire 
patterns  and  ages  of  the  vegetation.  Over  half  the  Park  has  not  been  burned  for30  years  or 
more.  Data  from  aerial  photographs  and  National  Parks  Authority  records. 


Factors  affecting  the  Dibbler  and  its  habitats  probably  include  land  clearing, 
predators,  disease  and  fire.  Although  land  clearing  has  destroyed  a  great  deal 
of  native  vegetation  over  the  range  of  the  Dibbler,  several  large  reserves  such 
as  Hassell  Beach  and  Fitzgerald  River  National  Park  apparently  can  still 
support  Dibblers.  Fire  has  been  a  frequent  disturbance  to  most  of  the  bushland 
throughout  the  Dibbler's  range.  It  is  likely  that  fire  frequency  and  the  area 
burned  increased  greatly  with  the  coming  of  European  man.  particularly  in 
agricultural  areas  where  clearing  burns  were  a  common  practice.  The  wide 
range  of  sub-fossil  Dibbler  records  indicates  that  habitat  physiognomy  and 
floristics  were  probably  not  critical,  but  some  other  characteristics  of  the 
environment  which  changed  drastically  since  about  the  mld-1800s  may  have 
been.  This  is  almost  certainly  fire. 

Fitzgerald  River  National  Park  contains  a  population  of  the  Ground  Parrot 
(Pezoporus  wallicus),  also  considered  rare  and  endangered.  In  the  early  days 
of  settlement  it  occurred  throughout  the  coastal  plain  in  heaths  from  north  of 
Perth  to  Albany  (Serventy  and  Whittell  1976).  Sightings  at  Irwins  Inlet  in  1912 
and  1952,  at  Denmark  in  1913  and  at  Hassell  Beach  in  1963,  were  amongst  the 
most  recent  records  prior  to  searches  for  them  in  the  late  1 970s  by  the  Royal 
Australian  Ornithologists  Union.  The  birds  have  been  found  in  the  Fitzgerald 
River  and  Cape  Arid  National  Parks  in  very  old  (long  unburned)  heaths  (B. 
Newbey,  D.  Watkins  pers.  comm.).  Its  original  distribution,  its  present 
distribution  and  its  apparent  preference  for  long  unburned  vegetation 
suggests  strong  parallels  in  habitat  requirements  to  the  Dibbler.  Absence  of 
fire  may  be  the  common  denominator  in  survival  of  both  these  species. 

Map  2  shows  the  distribution  of  heath  and  mallee  shrubland  habitats  of  both 
Ground  Parrot  and  Dibbler  and  the  known  records  of  both  species  in 
Fitzgerald  River  National  Park.  The  map  shows  that  the  majority  of  heaths  lie  in 
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the  northern  part  of  the  Park  and  in  the  Vacant  Crown  Land  ( VCL)  to  the  north, 
whereas  the  more  shrubby  vegetation  tends  to  be  further  south.  The  division 
between  the  two  major  vegetation  types  is  approximately  the  line  of  the  scarps 
which  are  a  prominent  landscape  feature  lying  parallel  to,  and  a  little  south  of, 
the  northern  boundary  of  the  Park.  Land  to  the  north  of  the  scarp  is 
predominantly  granitic  in  nature  and  to  the  south  based  on  marine  spongolite 
rocks.  The  Dibbler  specimen  was  in  country  lying  north  of  the  scarp.  A  recent 
examination  by  Baynes  (unpublished  data)  of  hundreds  of  skeletal  remains 
from  a  location  south  of  the  scarp,  about  5  km  east  of  Twertup,  revealed  no 
trace  of  Dibbler.  This  suggests  that  Dibbler  may  not  have  occurred  in  the 
southern  parts  of  the  Park,  but  only  in  the  north  where  coincidentally  Ground 
Parrot  is  still  present  in  reasonable  numbers.  The  requirement  of  the  Ground 
Parrot  and  Dibbler  for  long  un  burned  heath  suggests  that  the  VCL  to  the  north 
of  the  Park  may  be  vital  to  perpetuation  of  these  species. 


MAP  2.  Distribution  of  heath  and  mallee-scrub  (shrubland)  in  Fitzgerald  River  National 
Park  and  vacant  crown  land  to  the  north.  The  largest  areas  of  heath  lie  in  the  north 
whereas  the  mallee-scrub  lies  more  in  the  south.  Ground  Parrot  records  are  closely 
associated  with  the  heath.  The  Dibbler,  although  associated  with  the  mallee-scrub  in  the 
recent  find,  has  not  been  recorded,  even  as  fossils,  in  the  southern  part  of  the  Park. 
Vegetation  data  adapted  from  Aplin  1971  (unpublished)  and  Newbey  (1979)  :  Ground 
Parrot  data  from  B.  Newbey  (pers.  comm.). 


For  these  reasons  the  VCL  may  be  a  vital  component  in  the  habitat  diversity  of 
the  region  permitting  the  continued  existence  of  Dibblers  and  Ground  Parrot. 
The  apparent  loss  of  Dibblers  (and  Ground  Parrot)  from  Hassell  Beach  since 
about  1970  may  have  resulted  from  the  encroaching  modifications  of  caravan 
parks  and  off-road  vehicles  on  native  vegetation.  The  National  Parks  Authority 
management  approach  of  minimising  disturbance  and  burning  of  the 
Fitzgerald  River  National  Park  may  have  been  instrumental  in  preservation  of 
both  Dibbler  and  Ground  Parrot.  Implications  are  that  the  vacant  crown  land 
should  be  managed  in  the  same  way,  preferably  by  the  same  authority. 
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FROM  FIELD  AND  STUDY 

Black  Honeyeaters  feeding  on  ash  —  Good  rainfall  and  abundant  wildflowers 
occurred  throughout  the  Pilbaraand  Murchison  districts  in  1984.  This  resulted 
in  many  sightings  of  the  Black  Honeyeater  ( Certhionyx  niger)  which  is  highly 
nomadic  but  not  commonly  seen  except  in  dry  inland  areas. 

During  August  through  to  November,  I  recorded  these  birds  in  areas  north  of 
Meekatharra  and  Nanutarra,  the  Murchison  River  north  of  Geraldton  and 
numerous  other  areas  in  the  wheatbelt  east  and  north  of  Perth.  At  three 
locations,  I  and  others  travelling  with  me  witnessed  unusual  behaviour 
associated  with  these  birds. 

At  Bilyuin  Pool  on  theUpper  Murchison  on9-10  August,  I  noticed  a  male  Black 
Honeyeater  coming  to  ground  near  an  old  campfire,  to  be  quickly  followed  by 
two  females.  The  male,  after  landing  and  hopping  around  the  ash,  flew  up  into 
a  nearby  Mulga  tree.  It  then  flew  to  various  trees  in  the  vicinity,  returning 
frequently  to  the  old  fire  place.  The  females,  in  quite  a  determined  manner, 
picked  up  small  nodules  of  grey  ash  and  swallowed  them,  flying  away  several 
times  with  small  pieces,  but  returning  to  pack  more  into  their  beaks.  I  watched 
these  birds  for  about  an  hour.  The  grey  ash  was  from  a  Mulga  wood  fire 
( Acacia  sp.)  about  three  weeks  old;  recent  rains  had  put  a  slightly  pitted  crust 
on  the  surface. 

Next  morning  I  returned  to  the  same  spot  to  find  four  females  and  one  male 
bird  coming  in  and  picking  up nodulesof  ashfrom  the remainsof  thefire.  I  saw 
the  male  pick  up  and  swallow  ash  twice,  but  generally  he  seemed  content  to  fly 
around  in  the  area  and  occasionally  land  to  pick  without  swallowing.  No 
female  seemed  perturbed  by  other  females  while  the  male  was  present. 

At  a  site  approximately  three  kilometres  west  of  Murchison  Bridge  at  Galena, 
similar  behaviour  was  seen  on  12  September.  With  me  were  about  twenty 
members  of  the  Bird  Observers  Club  of  Victoria.  We  were  about  to  break  camp 
when  two  Black  Honeyeaters  -  one  male  and  one  female,  flew  into  an 
Allocasuarina  tree  above  us.  They  then  landed  at  the  edge  of  our  still  glowing 
Mulga  wood  fire  and  started  to  pick  up  ash.  This  was  apparently  too  hot  for 
them  as  they  then  flewto  the  remains  of  an  old  fire  bed,  which  I  had  used  some 
five  weeks  previously.  The  female,  observed  by  everyone  present,  was  seen 
picking  up  and  swallowing  small  nodules  of  ash.  She  then  picked  up  several 
more  small  pieces  and  flew  back  to  a  branch.  Afterabout two  minutes  shealso 
swallowed  these. 

Later,  at  the  Ross  Graham  lookout  on  the  Murchison  River  near  Kalbarri, 
approximately  40  kilometres  from  the  previous  sighting,  again  near  the 
remains  of  an  old  campfire,  a  pair  of  Black  Honeyeaters  (male  and  female)  flew 
into  the  branches  of  a  tree  above  our  heads.  The  female  flew  down  to  the  ash 
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bed,  to  be  joined  shortly  afterwards  by  another  female.  Both  began  picking  up 
qrey  ash  in  a  similar  manner  as  on  the  previous  occasions  and  continued  to  do 
so  during  the  time  we  were  there. The  maledid  noteatash,  but  remained  in  the 
vicinity  -  flying  from  branch  to  branch  in  the  tree  and  then  down  to  the  ash. 
These  normally  shy  birds,  seemed  compelled  by  their  need  for  the  ash  and 
ignored  the  presence  of  humans  and  vehicles.  On  a  visit  to  the  same  areas  a 
few  weeks  later,  I  found  the  birds  still  around,  but  much  quieter  and  more 
secretive  and  may  have  been  nesting, 

Samples  of  ash  from  the  first  campsite  at  Bilyuin  Pool  were  analysed  courtesy 
of  Mr.  B.H.  Goldspink  of  the  Division  of  Plant  Research,  Department  of 
Agriculture.  The  analysis  (Table  1)  has  provided  somewhat  of  a  puzzle.  The 
nodules  of  ash  were  found  to  be  extremely  high  in  calcium  (some  20%  dry 
basis)  and  gave  off  a  large  amount  of  gas  when  acid  was  added  suggesting  the 
sample  was  contaminated  with  limestone  (calcium  carbonate).  However,  as 
there  is  no  limestone  in  the  area  (that  I  am  aware  of)  and  burning  of  lime  would 
produce  an  oxide  not  a  carbonate  where  did  the  calcium  come  from? 


Table  1:  Analysis  of  ash  sample  from  Bilyuin  Pool. 


NUTRIENT 

%  DRY  BASIS 

ppm  DRY  BASIS 

N 

P 

K 

S 

Ca 

Mg 

Na 

Fe 

Mn 

Cu 

Zn 

0.13 

0.16 

20.15 

0.60 

0.19 

186 

19.3 

29.0 

The  eating  of  ash  by  the  female  birds  suggests  thatthey  were  building  uptheir 
calcium  levels  prior  to  nesting  and  egg-laying.  Further  observations  are 
required  on  this  ash-eating  behaviour. 

—  KEVIN  COATE,  21  Acanthus  Road,  Willetton,  W.A.  6155. 

Some  reptiles  and  frogs  recorded  In  Stokes  National  Park  —  This  park  is 
located  on  the  coast  west  of  Esperance  and  is  centred  by  Stokes  Inlet.  There  is 
no  published  herpetofaunal  data  on  the  park.  The  following  list  has  been 
compiled  from  my  personal  records  and  substantially  enlarged  during  a  recent 
visit  by  W.A.  Naturalists’  Club  members  in  April,  1984.  Nomenclature  follows 
Storr  (1983  List  of  W.A .  Frogs  and  Reptiles.  4th  Edition.  Unpubl.). 

Frogs:  Heleioporus  eyrei,  Limnodynastes  dorsalis,  Pseudophryne 

guentheri,  Litoria  cyclorhynchus. 

Reptiles:  Phyllodactylus  marmoratus,  Aprasia  repens,  Delma  australis,  D. 

fraseri,Pygopus  lepidopodus,  Pogona  m. minor,  Cryptoblepharus 
virgatus  clarus,  Ctenotus  labillardieri,  Egernia  kingii,  Hemiergis 
peronii,  Leiolopisma  trilineatum,  Lerista  distinguenda,  Menetia 
greyii,  Morethia  obscura.  Tiliqua  occipitalis,  T.r.rugosa,  Varan  us 
rose  n  berg  i,  Python  spi  lotus  imbricatus,  Notech  is  coronatus, 
N.curtus,  N.scutatus  occidentalis,  Pseudonaja  a.affinis, 
Rhinoplocephalus  nigriceps. 

-  BRIAN  BUSH.  P.O.  Box  192,  Esperance.  6450. 

Barn  Swallows  at  Learmonth  —  Between  0640H  and  071 1H  on  25  November 
1983,  we  observed  3  Barn  Swallows  ( Hirundo  rustica )  in  company  with  36 
Welcome  Swallows  (Hirundo  neoxena)  on  electricity  wires  near  buildings  at 
Learmonth  RAAF  Base,  34.5  km  south  of  Exmouth. 

On  one  of  the  Barn  Swallows,  the  deep  russet  throat,  edged  with  a  thick  black 
band,  and  white  breast  were  clearly  observed  from  15m  with  10  x  40 
binoculars.  The  other  2  Barn  Swallows  had  light  fawn  throats  with  incomplete 
black  throat  bands,  but  were  distinctly  whiter  below  than  the  accompanying 
Welcome  Swallows. 

This  is  the  second  published  record  of  Barn  Swallows  in  the  vicinity  of 
Exmouth,  4  having  been  observed  at  the  prawn  factory,  13.3  km  north  of 
Learmonth  in  September.  1982  (Bourke,  1983:  W.A.  Nat.  15:168). 

—  P.M.  DAVIDSON  and  F.E.  SCHLAGER,  Airports  Division,  Department  of 

Aviation,  Canberra,  A.C.T.  2600. 
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Possible  frost  damage  to  native  vegetation  —  On  28th  June  1984,  Ranger  Jim 
Smith  at  Fitzgerald  River  National  Park  noted  yellowing  and  some  death  in 
shrubs  on  Edwards  Point  track  about  17km  west  of  Hopetoun,2km  inland  from 
the  sea,  and  within  the  Fitzgerald  River  National  Park.  The  effect  was 
described  as  “similar  to  the  area  having  been  aerially  sprayed  with  herbicide”. 

I  examined  the  damage  in  detail  on  12th  July,  by  which  time  extensive  deaths 
and  yellowing  of  the  vegetation  were  apparent.  The  majority  of  deaths  were 
Acacia  rostellifera  which  was  emergent  to  1.5m  above  a  mixed  heath 
containing  a  diverse  flora  including  Boronia,  Lepidosperma,  Dryandra  and 
Restionaceae.  Height  of  the  heath  layer  was  mostly  less  than  1m  tall  and  all 
were  healthy.  On  the  edges  of  the  heath  and  scattered  within  it  were 
Eucalyptus  platypus  var.  heterophylla  to  3-4m  tall.  All  foliage  below  about 
2.5m  had  been  killed  but  the  tops  of  the  mallees  and  trees  were  healthy. 
Effectively,  all  soft  leaved  plants  with  foliage  more  than  1  m  off  the  ground  and 
less  than  2.5m  above  ground  had  been  killed  yet  hard-leaved  shrubs  such  as 
Hakea  prostrata  which  occupied  this  zone  had  survived. 

Microscopic  examination  of  the  Acacia  leaves  showed  that  cells  of,  and 
immediately  below,  the  epidermis  had  burst. 

It  is  believed  this  was  caused  by  freezing  of  the  leaves.  The  Eucalyptus  leaves 
were  mainly  damaged  on  the  edges,  with  the  same  anatomical  effects  as  the 
Acacia,  but  the  thicker  central  portions  of  the  leaves  were  normal. 

Examination  of  the  area  of  damage  showed  that  about  4  ha  had  been  affected 
at  this  site  and  two  other  nearby  sites  of  about  6  ha  each  were  also  observed. 
The  only  likely  explanation  is  that  some  kind  of  inversion  layer  which  followed 
the  slopes  of  the  valleys  had  killed  with  frost  all  foliage  of  soft-leaved  plants 
between  1  and  2.5m  above  ground  on  the  slopes,  but  reaching  slightly  lower 
on  the  valley  floors.  Apart  from  the  deepest  portions  of  the  valley,  all  foliage 
above  or  below  these  heights  above  the  ground  was  unaffected. 

—  B.G.  MUIR,  National  Parks  Authority  of  Western  Australia,  Hackett  Drive, 

Nedlands,  W.A. 


On  the  distribution  of  two  north  Australian  agamid  lizards,  Chelosanla 
brunnea  Gray  and  Chlamydosaurus  klngll  Gray  —  There  are  only  two 
records  of  Chelosania  brunnea  from  the  Dampier  Peninsula  (Storr  & 
Johnstone,  1983.  Wildl.  Res.  Bull.  West.  Aust.  1 1:71-72).  The  first  in  April  1977 
at  Martins  Well,  and  the  second  in  September  1 978  “near  Cape  Boileau”.  Storr, 
Smith  &  Johnstone  (1983.  Lizards  of  Western  Australia  II:  Dragons  and 
Monitors.  W.A.  Museum.)  give  its  distribution  as  south  to  Coulomb  Point  in 
this  region. 

In  November  1982  and  again  in  September  1983  I  visited  Broome.  During  the 
first  visit,  on  26  November,  I  collected  this  species  in  the  grounds  of  the 
Japanese  Cemetery  at  Broome.  It  was  at  4pm  during  a  thunderstorm,  and  the 
lizard  was  in  a  small  depression  at  the  base  of  a  large  tree.  The  depression  may 
have  been  the  result  of  a  covered  oviposition  site,  although  no  attempt  was 
made  at  the  time  to  excavate  this.  The  lizard  was  photographed  and  released 
near  the  capture  site. 

Although  Storr  &  Johnstone  (/oc.  cit.)  list  Chlamydosaurus  kingii  as 
uncommon  on  the  Peninsula,  I  observed  several  on  both  trips  (4  in  1982  &  7  in 
1983).  In  all  cases  these  were  observed  as  active  or  killed  on  and  near  the  road. 
They  were  sighted  from  20  kilometres  north-east  of  Broome  to  60  kilometres 
south  of  the  Broome-Great  Northern  Highway  junction  (to  lat.  18°15'S).  Only 
one  of  the  eleven  lizards  observed  was  south  of  the  Roebuck  Plains.  Storr  et  al. 
(loc.  cit.)  list  this  species  as  being  found  south  almost  to  Broome.  The  lack  of 
records  for  it  on  the  Peninsula  may  be  attributed  to  a  combination  of  both  the 
locals'  blase  attitude  towards  this  large  lizard,  and  the  possibility  that  it  may 
have  only  a  brief  intermittent  period  of  seasonal  activity. 

I  thank  Harry  Ehmann  for  his  comments  on  these  notes. 

—  BRIAN  BUSH.  P.O.  Box  192,  Esperance,  6450. 


Pied  Butcherbird  in  the  Perth  area  —  On  the  morning  of  20  July  1983  I  heard 
and  saw  a  Pied  Butcherbird  ( Cracticus  nigrogularis)  near  Shelley  Bridge  on 
Leach  Highway  in  the  Perth  suburb  of  Wilson.  The  bird  was  in  full  adult 
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plumage  and  was  perched  high  on  a  dead  limb,  singing  its  characteristic 
penetrating  song.  Shortly  after  my  arrival,  a  pair  of  Red  Wattle-birds 
(Anthochaera  carunculata)  began  to  mob  the  butcherbird  and  the  three  birds 
gave  a  good  display  of  aerobatics  before  I  lost  sight  of  them  about  5  minutes 
later. 

The  few  previous  published  observations  of  the  Pied  Butcherbird  in  the  Swan 
Coastal  Plain  are  by  D.L.  Serventy  (1948,  Emu,  47:785);  R.  Stranger  (1953, 
West.  Aust.  Nat.,  6:184);  A.J.  Mathews  (1973.  West.  Aust.  Nat.  12:141);  and 
Serventy  and  Whittell  (1976,  Birds  of  Western  Australia  (5th  ed.).,  450). 

—  MICHAEL  A.  GREEN,  9  Grayson  Court,  Wilson.  W.A.  6107. 


Third  Record  of  Leach’s  Storm-Petrel  ( Oceanodroma  laucorhoa)  In  Australia  - 

On  18  July  1984  Mr  G.  Keen,  a  National  Park  Ranger,  found  an  exhausted 
seabird  that  had  flown  into  his  door  at  Quaalup  homestead,  15  km  NNE  of 
Bremer  Bay,  Western  Australia  and  9  km  from  the  sea.  The  bird  died  soon  after, 
was  frozen,  and  eventually  passed  on  to  Mr  B.  Muir,  also  of  the  National  Parks 
Authority.  Mr  Muir  donated  the  specimen  to  the  Western  Australian  Museum 
where  it  was  prepared  into  a  study  skin  (registered  number  A18420)  and 
identified  as  Oceanodroma  leucorhoa  (Vieillot). 

Details  of  the  specimen  are  as  follows:  female  with  ovary  5x3  mm,  oviduct 
narrow  and  straight,  weight  30  g,  total  length  198  mm,  exposed  culmen  16.5 
mm,  entire  culmen  23.5  mm,  wing  157  mm,  tail  (forked)  81  mm,  tarsus  24.5  mm, 
skull  fully  ossified,  legs  black,  bill  black,  body  mainly  blackish-brown  (darkest 
on  primaries,  secondaries  and  tail),  rump  white  partly  divided  down  middle  by 
dark  greyish-brown,  primary  and  secondary  coverts  brown  (forming  a  pale 
diagonal  bar  across  each  wing),  some  undertail  coverts  white. 

Leach’s  Storm-Petrel  breeds  on  islands  in  the  north  Atlantic  (including 
Newfoundland,  Iceland,  Faeroes  and  British  Isles)  and  north  Pacific  (from 
Hokkaido  to  Alaska).  It  migrates  south  to  winter  mainly  in  equatorial  seas. 
Many  North  Atlantic  birds  winter  off  west  Africa  but  very  few  pass  beyond  the 
tropics  into  the  Indian  and  Southern  Oceans.  Little  is  known  of  their  return 
migration  but  most  breeding  adults  leave  their  winter  quarters  by  mid  April. 
Based  on  the  size  of  its  ovary,  the  narrow  straight  oviduct  and  date  of 
collection,  this  bird  was  a  non-breeder  and  probably  reached  Western 
Australia  via  the  Cape  of  Good  Hope,  crossing  the  Indian  Ocean  with  the 
assistance  of  the  prevailing  westerlies  (Roaring  Forties). 

There  are  two  other  Australian  records,  one  bird  found  at  Cutting  in  western 
Victoria  on  4  July  1965  and  one  found  at  Pelican  Point,  Western  Australia  on  15 
April  1978. 

—  R.E.  JOHNSTONE,  W.A.  Museum,  Francis  Street,  Perth  6000. 
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OBITUARY 

TOM  SPENCE  (1920-1985) 


Tom  Spence  photographed  in  August 
1967  with  his  pet  cheetah  Puss  Puss 
shortly  after  his  arrival  from  Scotland  to 
take  up  the  position  of  superintendent  of 
the  South  Perth  zoo.  (Photograph 
reproduced  with  kind  permission  of  W.A. 
Newspapers  Ltd.,  Perth). 


The  ranks  of  local  naturalists  were  sadly  depleted  when  one  of  its  most 
colourful  personalities,  Tom  Spence,  late  director  of  the  Perth  Zoo,  died  on 
April  2.  He  survived  a  serious  operation  on  bowel  cancer  in  June  1983  but 
succumbed  to  cancer  of  the  liver,  which  supervened.  He  was  made  aware  of 
his  likely  early  death,  but  bore  the  news  with  remarkable  fortitude,  calmly 
ordering  his  affairs  and  disposing  of  his  treasured  possessions  to  friends  and 
institutions.  He  was  a  Scotsman,  born  at  Newburgh,  in  Fife,  on  June  7, 1920 
and  had  no  relatives  in  Western  Australia.  T wo  married  sisters  survive  him,  one 
living  in  Fife,  the  other  in  England. 

Tom  was  educated  at  the  famous  George  Heriot  School  in  Edinburgh,  founded 
in  1628,  and  trained  in  veterinary  science  at  the  Royal  Dick  Veterinary  College 
in  that  City,  where  he  took  an  honours  degree.  He  then  studied  entomology 
and  zoology  at  the  University  of  London. 

He  took  on  a  research  post  with  the  Ministry  of  Agriculture  at  Weybridge, 
Surrey  and  as  a  reward  for  his  work  was  sent  on  a  year’s  study  tour  to  Australia 
in  1950,  based  at  the  McMaster  Laboratory  of  the  CSIRO  in  Sydney  and 
engaged  in  blowfly  research.  But  all  his  life  he  was  passionately  interested  in 
animals  and  had  maintained  a  private  zoo  at  his  home  in  Dunbog.  In  Australia 
he  spent  most  of  his  spare  time  in  the  field  primarily  studying  the  Anserifomes 
and  had  seen  in  the  wild  all  the  species  known  in  Australia,  except  the  Blue¬ 
billed  Duck. 

I  first  met  him  in  March  1951 ,  when  he  joined  my  mutton-bird  team  at  Fisher 
Island  in  Bass  Strait.  Our  other  companion  at  the  time  was  Professor  Allen 
Keast  and  we  visited  a  number  of  outlying  islands  including  Chappell  and 
Babel,  where  we  learned  to  admire  the  several  qualities  of  the  exuberantTom. 
From  Fisher  Island  he  took  with  him  to  Sydney  a  box-full  of  Fairy  Penguins 
which  went  off  to  the  Edinburgh  Zoo.  They  all  survived  and  were  the  first  of  the 
species  to  be  seen  there.  On  his  return  to  Scotland  on  the  P.  &  O.  Liner 
Strathaird  in  June  that  year  he  called  at  Fremantle  and  Clee  Jenkins  and  I  took 
him  on  a  local  tour  when  he  was  able  to  see  the  long  sought  for  Blue-billed 
Duck  at  Butler's  Swamp. 

When  my  wifeand  I  made  an  overseas  tour  in  1955  we  sawa  lot  of  Tom.  We  had 
dinner  with  him  on  October  6  at  a  Greek  restaurant  in  Soho,  which  he  used  to 
patronise  when  a  student  at  South  Kensington.  It  was  a  pleasant  reunion 
before  a  week's  stay  later  in  the  month,  with  him  and  his  mother  at  his  farm  in 
Dunbog.  At  this  large  comfortable  double-storey  farmhouse,  of  grey  stone,  we 
became  acquainted  with  his  house  pet,  Puss  Puss  the  cheetah.  Tom  had 
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become  interested  in  lories  and  had  a  beautiful  pair  of  black  Chalcopsitta  ater 
from  New  Guinea.  He  had  a  variety  of  other  animals  too,  Crested  Pigeons, 
shelduck  and  Bennett’s  Wallabies.  The  kitchen  and  stairway  were  lined  with 
bird  cages.  No  wonder  Mrs.  Spence  was  frantic  with  the  avian  intrusion  and 
Tom  was  providing  her  with  a  cottage  on  the  banks  of  the  nearby  Tay.  Tom 
took  us  to  neighbouring  places  of  interest,  St.  Andrews  and  the  frmges  of  the 
Highlands.  We  saw  Loch  Tummel  and  the  cloud-capped  peak  of  Schichallion, 
in  central  Perthshire. 

I  stayed  with  Tom  again  for  a  few  days  in  the  following  March.  Gertrude  and  I 
were  fellow  passengers  with  Tom  in  July  1966  on  the  cruise  ship  Devonia 
chartered  by  the  International  Ornithological  congress  for  a  cruise  around  the 
Scottish  islands.  Later  that  year  I  met  Tom  again  in  London  where  he  arrived 
on  September  1  to  be  interviewed  for  the  post  of  Superintendent  of  the  Perth 
Zoo.  After  the  interview  he  and  I  with  one  of  the  interviewers,  Mr.  John 
Yealland  of  the  Regent's  Park  Zoo,  had  dinner  together  at  the  pleasant 
Sherlock  Holmes  pub  off  Northhampton  Avenue.  Tom  was  happy  at  the 
interview  and  told  me  that  if  he  obtained  the  post  he  would  sell  his  Fife 
properties  but  would  bring  with  him  his  antique  furniture  and  similar 
possessions  “as  they  are  a  part  of  him."  I  spent  another  week  with  Tom  at 
Dunbog,  where  I  admired  his  Stanley  Cranes  and  the  excessively  rare  White- 
naped  Cranes,  of  which  less  than  200  individuals  then  probably  existed.  Tom 
went  with  me  on  a  chase  of  the  antique  shops,  after  horse  brasses  and  Perth- 
marked  antique  silver.  He  gave  me  a  slab  containing  a  fossil  fish  from  the 
famous  Green  River  shales  of  Wyoming,  U.S.A.,  of  Eocene  age. 

Tom  obtained  the  appointment  out  of  46  applicants  for  the  post.  Soon  after  it 
was  announced  I  ran  into  John  Berry  (retired  Director  for  Scotland  of  the 
Nature  Conservancy)  at  the  British  Museum.  He  said  Western  Australia  had 
got  a  very  good  man  and  regretted  his  loss  to  Scotland.  His  parting  shaftat  me 
was:  “Damn  you  for  taking  him  away  from  us."  John  Berry  was  later 
instrumental  in  having  Tom  being  made  an  Honorary  Fellow  of  the  Royal 
Zoological  Society  of  Scotland  (which  operates  the  Edinburgh  Zoo). 

Tom  arrived  at  Fremantle  on  the  M.V.  Illyric  on  January  18, 1967.  He  was  the 
sole  passenger,  but  was  accompanied  by  a  whole  suite  of  animals,  his  two 
cheetahs,  gibbons  and  a  consignment  of  animals  for  the  Melbourne  Zoo  from 
the  London  Zoo.  This  was  a  remarkable  achievement  in  view  of  the  vexatious 
administrative  obstacles  which  had  been  placed  in  his  way.  But  as  he  wrote  to 
me  earlier:  “It  is  unlikely,  so  the  authorities  say.  that  I'll  be  allowed  to  have  the 
cheetahs  with  me  but  they  don’t  know  T om  Spence  when  he  sets  his  mind  to  a 
thing.  Even  if  I  have  to  go  and  beard  the  Chairman  of  the  Shipping  Co.  in  his 
den  I'll  do  it  if  it  means  I  can  have  my  way.”  He  succeeded,  as  he  did  later  when 
the  Suez  Canal  authorities  raised  difficulties  about  the  passage  of  the  animals 
through  the  Canal.  As  he  wrote  after  passing  through  the  Canal:  "So  far  the 
animals  have  travelled  very  well  indeed  and  I  have  had  the  male  cheetah  up  on 
the  bridge  deck  which  involves  bringing  him  up  three  very  steep  flights  of 
‘ladders'  and  taking  him  down  which  is  even  more  difficult.  He  enjoys  it  and 
spends  an  hour  each  morning  in  the  smoke  room  while  we  have  coffee.  Very 
few  of  the  crew  are  still  afraid  of  him.’’ 

Tom’s  career  at  the  Zoo  was  triumphant.  He  was  the  first  professionally  trained 
Director  since  the  founder  of  the  Zoo  in  1898.  Colonel  E.A.  Le  Souef  laid  out 
the  magnificent  grounds  in  South  Perth,  aided  by  the  competent  gardener,  the 
late  Henry  Steedman. 

Among  Tom’s  achievements  were  the  walk-through  aviary,  the  nocturnal 
house,  the  raptor  collection,  the  primate  collection  (particularly  his  skill  with 
the  Orang-Utangs). 

He  threw  his  energies  enthusiastically  into  local  natural  history  activities. 
Memorable  are  the  Christmas  gatherings  he  organised  at  his  Zoo  residence, 
when  his  culinary  skills  provided  outstanding  dinners.  He  introduced  the 
practice  of  the  Scottish  Ornithologists'  Association  in  including  banquets  into 
the  annual  field  gatherings  of  the  R.A.O.U. 

At  the  Zoo  he  was  no  sedentary  office-holder,  but  made  frequent  and 
extensive  field  trips  with  other  naturalists  (cf.  W.A.  Nat.,  14:245).  He  was  a  vivid 
letter-writer  and  often  illustrated  his  letters  with  competently  executed 
sketches  of  birds  he  might  have  been  referring  to. 

— D.L.S. 
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ABSTRACT 

The  results  of  a  survey  in  1978-79  of  the  vertebrate  fauna  in  the  vicinity  of  the  Marchagee 
Track  are  presented,  together  with  a  brief  description  of  the  vegetation  along  the  Track  at 
the  time.  Seven  native  mammal,  88  bird,  four  amphibian  and  16  reptile  species  were 
recorded.  This  list  is  compared  with  that  of  two  nearby  sites,  Cockleshell  Gully  and 
Marchagee  Nature  Reserve. 
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INTRODUCTION 

The  Marchagee-Hill  River  Road,  commonly  known  asthe  Marchagee  Track,  is 
located  approximately  230km  north  of  Perth.  It  forms  part  of  the  boundary 
between  the  shires  of  Coorow  and  Dandaragan.  Since  1953  much  of  the 
Badgingarra  sandplain,  through  which  the  Marchagee  Track  runs,  has  been 
cleared  (Fig.  1 )  and  developed  for  wheat  and  sheep  farming  *  a  process  that  is 
continuing  Exploration  for  various  minerals  in  the  area  has  raised  the 
possibility  of  extra  clearing  occurring.  Any  reduction  of  natural  vegetation  will 
increase  the  importance  of  Nature  Reserves  (including  Game  Reserves)  and 
National  Parks  in  the  area  as  refuges  for  native  animals. 

T o  date  no  information  is  available  on  the  vertebrate  fauna  of  the  area  although 
surveys  have  been  conducted  at  Marchagee  Nature  Reserve  (Dell  et  al.  1979), 
20km  north-east,  and  at  Cockleshell  Gully  (Chapman  etai  1977), 40km  north¬ 
west.  The  principal  objective  of  the  present  survey  was  to  document  the 
vertebrate  fauna  along  the  Marchagee  T rack,  an  area  which  contains  two  large 
National  Parks  (Watheroo  and  Badgingarra)  and  a  major  Game  Reserve 
(Pinjarrega). 


METHODS 

The  vegetation  along  the  Track  was  examined  in  August,  September  and 
October  1979  and  seven  formations  were  recognized.  Lists  of  prominent  plant 
species  in  each  were  compiled. 

Mammals  were  trapped  using  pit-fall  and  Elliott  live-traps  between  27 
November  and  2  December  1978,  2-10  May,  2-10  August  and  13-16  September 
1979  (3360  trap-nights)  in  two  areas  of  scrub-heath  (Fig.  1 ,  sites  A, B).  Between 
12-15  August  1980  traps  were  set  in  wandoo  woodland  and  in  heath  (180  trap- 
nights  altogether,  sites  C,D).  Sightings  of  various  species  along  the  entire 
Track  during  these  periods  were  also  recorded. 

Observations  on  the  avifauna  were  made  in  October  1977,  May,  June,  July, 
September,  December  1978,  January,  March,  April,  May,  July,  August, 
September,  October,  November  1979.  Observations  were  made  in  all 
vegetation  types  along  the  entire  length  of  the  Track  although  Yhi  Pastoral 
Lease  (42km  west  of  the  Midlands  Road)  was  surveyed  more  intensively  than 
other  areas. 

’  Dept  of  Conservation  &  Land  Management,  P.O.  Box  104,  Como,  W.A.  6152, Dept  of 
Conservation  &  Land  Management,  P.O.  Box  316,  Karratha,  W.A.  6714, Alcoa,  P.O.  Box 
252,  Applecross,  W.A.  6153,  4  Physiology  Dept,  Monash  University,  Clayton,  Vic.  3168. 
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Reptiles  and  frogs  were  collected  during  the  mammal  trapping  periodsand  on 
1 1  and  19  Octoberand  15-16  November  1979  in  pit-fall  traps,  by  head-torching 
at  night,  and  by  handduring  theday.  Specimens  were  lodged  with  the  Western 
Australian  Museum  (accession  numbers  R67422-32).  All  vegetation 
formations  were  sampled  along  the  whole  length  of  the  Track. 

Fish  were  searched  for  in  the  lake  in  Watheroo  National  Park  and  Lake 
Pinjarrega  but  were  not  found  (see  Halse  1981). 

The  extent  of  the  survey  area  is  not  easily  defined  because  observations  were 
made  with  different  intensities  at  irregular  intervals  along  the  length  of  the 
T rack.  However,  it  is  probably  reasonable  to  regard  the  area  surveyed  as  being 
1km  either  side  of  the  Track,  which  included  about  8.000ha  natural  vegetation 
(Fig.  1). 


RESULTS 

VEGETATION 

The  Marchagee  Track  transects  the  Le  Suer  and  Marchagee  vegetation 
systems  of  the  Irwin  Botanical  District.  Beard  (1979)  recognized  five 
vegetation  formations  along  the  Track.  For  the  purpose  of  describing 
vertebrate  utilization  of  the  vegetation  along  the  Track,  two  additional 
formations  have  been  included  here,  i.e.  lakes  and  disturbed  areas. 

A  brief  description  of  each  formation  is  given  below. 

1 .  Heath 

A  dense  formation  of  low  shrubs  to  1  m  in  the  Le  Suersystem  dominated  by 
Melaleuca  urceolaris  and  Dryandra  spp.  with  scattered  emergent 
blackboys  Xanthorrhoea  reflexa  (to  2m)  and  a  ground  layer  featuring 
Cyperaceae  and  Restionaceae  on  lateritic  soils.  Patches  of  mallee 
Eucalyptus  leptopoda  occur  occasionally  in  the  heath. 

2.  Scrub-heath 

This  formation  occurs  in  both  the  Le  Suer  and  Marchagee  systems  and  is 
characterized  by  a  two-layered  shrubland,  with  the  upper  layer  open  and 
growing  to  2m.  and  the  lower  layer  closed  and  1m  tall.  The  prominent 
species  in  the  Le  Suer  system,  growing  on  deep  white  sand,  include 
Adenanlhos  cygnorum,  Banksia  attenuata,  B.  sphaerocarpa, 
Conospermum  triplinervlum,  Grevillea  biformis,  G.  leucopteris,  Hakea 
costata,  H.  preissii  andXylomelum  angustifolium.  Prominent  species  in  the 
Marchagee  system  include  Adenanthos  stictus,  Actinostrobus  arenarius, 
Banksia  attenuata,  B.  prionotes,  Acacia  cyanophylla,  A.  spathulifolia, 
Grevillea  polybotrya  and  Xylomelum  angustifolium  growing  on  deep 
yellow  sand. 

3.  Banksia  low  woodland 

With  respect  to  the  Marchagee  Track,  this  formation  occurs  towards  the 
eastern  boundary  of  the  Le  Suer  system  and  is  characterized  by  trees  less 
than  3m  tall  of  Banksia  attenuata ,  B.  menziesii,  B.  prionotes,  Eucalyptus 
todtiana  and  Nuytsia  floribunda  with  a  dense  shrub  layer  less  than  1m  tall 
containing  the  same  species  as  scrub-heath. 

4.  Eucalypt  woodland 

This  formation  occurs  on  both  the  Le  Suer  and  Marchagee  systems  and  is 
characterized  by  open  trees  10-30m  tall  and  an  open  shrub  layer  to  1 .5m. 
Three  associations  were  recognized: 

a)  Powder  bark  woodland 

Eucalyptus  accedens  woodland  with  shrub  species  Bossiaea  eriocarpa, 
Diplolaena  microcephala,  Hibbertia  teretifolia  and  Rhagodia  sp.  on 
dissected  laterite  over  clay. 

b)  Wandoo  woodland 

Eucalyptus  wandoo  woodland  with  shrub  species  Acacia  sp., 
Calothamnus  quadrifidus,  Casuarina  campestris,  Macrozamia  riedlei 
and  Melaleuca  urceolaris  on  ferruginous  loam  over  laterite. 

c)  York  gum  woodland 

Eucalyptus  loxophleba  woodland  with  Acacia  cyanophylla  and  A. 
microbotrya;  A.  spathulifolia  and  Scholtzia  capitata  are  dominant  in  the 
ecotone  around  the  woodland.  Eucalyptus  camaldulensis  occurs  in 
floodways  in  York  gum  woodland.  This  association  grows  on  loamy 
sand. 


58 


*0 

03 


5  In  the  vicinity  of  the  Marchagee  Track  this  formation  only  occurs  in  the 
Marchagee  vegetation  system  around  salt  or  brackish  lakes.  Dominant 
species  include  Eucalyptus  loxophleba,  E.  salmonophloia,  E.  foecunda 
and  Casuarina  obesa  trees  to  10m  and  Melaleuca  spp. 


Brackish  and  salt  lakes  contain  the  skeletons  of  dead  trees  and  a  single 
aquatic  macrophyte  Lamprothamnium  papulosum.  Some  Casuarina  obesa 
trees  become  flooded  when  water  levels  rise. 


7  Disturbed  Areas 

’  Areas  that  have  been  either  partially  or  completely  cleared  with  only 
occasional  trees  remaining. 


Approximately  40%  of  the  natural  vegetation  adjacent  to  the  Marchagee  T rack 
had  been  cleared  for  crops  and  pasture  by  1978-79,  Of  the  remaining  60%,  31% 
was  fenced  and  has  either  been  cleared  since  then  or  is  likely  to  be  cleared  in 
the  near  future.  Most  of  the  unfenced,  uncleared  land  is  made  up  of  Watheroo 
National  Park,  Pinjarrega  Game  Reserve  and  part  of  Badgingarra  National 
Park  A  large  portion  of  Badgingarra  National  Park  at  the  western  end  of  the 
Marchagee  Track  was  burnt  in  May  1979.  Very  little  regeneration  of  vegetation 
had  occurred  by  November  1979. 

MAMMALS 

Seven  native  and  four  introduced  species  of  mammal  were  recorded.  Most 
trapping  was  done  in  scrub-heath;  some  species  of  small  mammal  present  in 
other  vegetation  formations  may  not  have  been  trapped.  No  effort  was  made  to 
catch  bats  and  more  bat  species  were  present  than  were  identified. 


ANNOTATED  LIST 

Western  Grey  Kangaroo  (Macropus  fuliginosus)—  Commonly  seen  crossing 
Marchagee  Track  in  the  early  morning  or  at  dusk  where  natural  vegetation 
occurred  on  at  leastoneside  of  theTrack.  Also  seen  feeding  in  cropsatdusk  in 
August  and  September.  Sightings  in  May  and  August  were  of  family  groups  (1 
adult  male,  1  adult  female  and  1  young  at  heel)  while  during  December 
sightings  of  single  adults  were  most  common. 

Western  Brush  Wallaby  (Macropus  irma)  —  Three  seen  crossing  Marchagee 
Track  into  scrub-heath  in  Watheroo  National  Park  during  August  and  one  road 
kill  found  in  wandoo  woodland. 

Common  Dunnart  (Sminthopsis  ", murina —  One  female  pit-trapped  in 
August  in  wandoo  woodland. 

Fat-tailed  Dunnart  (Sminthopsis  crassicaudata)  —  One  male  pit-trapped  in 
scrub-heath  in  December.  Two  were  found  in  August  1978  during  ploughing 
operations  on  Vhi  Pastoral  Lease, 

Ash-grey  Mouse  (Pseudomys  albocinereus)  —  Trapped  during  December 
(0.71%  trap  success  rate),  May  (1.56%)  and  August  (0.66%)  at  both  scrub- 
heath  trapping  sites.  Females  in  December  were  lactating  and  appeared  to 
have  just  given  birth.  Males  in  August  had  scrotal  testes  and  an  average  weight 
of  31g. 

White-striped  Mastiff-bat  ( Tadarida  australis)  —  Common  around  farm  sheds 
at  night. 

Echidna  (Tachyglossus  aculeatus)  —  Characteristic  diggings  and  faeces  in 
York  gum  woodland. 

House  Mouse  (Mus  musculus)  —  Trapped  in  both  scrub-heath  areas  during 
December  (0.22%  trap  success  rate)  and  May  (0.52%).  Common  in  disturbed 
areas  around  farm  sheds  during  the  day. 

European  Rabbit  (Oryctolagus  cuniculus)  —  Not  commonly  sighted  along 
Marchagee  Track  but  plentiful  in  cleared  paddocks  at  night. 

Fox  (Vulpes  vulpes)  —  One  seen  crossing  Marchagee  Track  and  two  seen  in 
cleared  paddocks  in  August. 

Domestic  Cat  (Felis  catus)  —  One  seen  crossing  Marchagee  Track  in  May. 


’  A  recent  taxonomic  revision  showed  that  S.  " murina "  consists  of  several  species 
(Kitchener  et  al.  1984);  it  is  not  known  which  species  was  recorded  during  this  study. 
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BIRDS 

Eighty-eight  species  were  recorded  along  the  Track,  including  fourteen 
species  of  waterbird  which  were  seen  only  in  Lake  Pinjarrega  or  the  lake  in 
Watheroo  National  Park.  It  is  possible  that  the  Blue-breasted  Fairy-wren  also 
occurred  in  the  area.  Details  of  the  species  recorded  are  presented  in  Table  1 
in  the  following  format:  abundance,  months  in  which  recorded,  habitat, 
general  information.  Abundance  was  catergorized  as  scarce  (S),  uncommon 
(U),  moderately  common  (MC)  or  common  (C),  based  on  numbers  of  the 
species  and  how  conspicuous  an  element  of  the  avifauna  it  was. 

HERPETOFAUNA 

Twenty  species  of  frog  and  reptile  were  collected,  a  lower  number  than 
expected.  Further  sampling  should  reveal  more  species.  Information  on  those 
that  were  found  is  presented  in  Table  2  in  the  following  format:  family  and 
species,  months  in  which  recorded,  habitat,  general  information. 


DISCUSSION 

A  total  of  1 1  mammal,  88  bird  and  20  reptile  and  frog  species  was  recorded 
along  the  Marchagee  Track  in  an  area  approximately  8000ha.  Except  for  the 
herpetofauna  and  bats,  the  number  of  species  recorded  along  the  Track  was 
similar  to  that  recorded  at  Cockleshell  Gully  (Chapman  &  Kitchener  1977,  Dell 
&  Chapman  1977,  Dell  &  Johnstone  1977)  and  Marchagee  Nature  Reserve 
(Chapman  &  Kitchener  1979,  Dell  1979,  Dell  &  Chapman  1979)  when 
allowance  is  made  for  the  different  sizes  of  the  survey  areas. 

Seven  species  of  native  mammal  were  recorded.  Of  these,  the  occurrence  of 
the  Western  Brush  Wallaby  is  of  particular  interest  because  the  Marchagee 
Track  is  possibly  at  the  eastern  end  of  this  species’  range  in  the  northern 
sandplain.  It  was  recorded  in  the  Cockleshell  Gully  survey  (Chapman  & 
Kitchener  1977)  but  not  on  Marchagee  Nature  Reserve  (Chapman  &  Kitchener 
1979).  The  Western  Australian  Museum  has  a  specimen  from  the  Hill  River 
district,  dated  1958,  and  a  1913  specimen  from  Moora.  60km  south  of  the 
Marchagee  Track.  The  species  probably  has  a  reasonably  widespread  but 
sparse  distribution  in  the  region,  being  restricted  to  areas  with  dense 
vegetation. 

The  White-striped  Mastiff-bat  was  not  recorded  at  Cockleshell  Gully  or 
Marchagee  Nature  Reserve  although  it  occurs  over  most  of  the  southern 
portion  of  Australia  (Ride  1970)  and  almost  certainly  was  present  in  both 
areas.  Similarly,  the  Echidna  was  not  recorded  during  the  Cockleshell  Gully 
survey  although  K.D.M.  and  S.A.H.  saw  one  in  the  vicinity  in  May  1978.  The 
Western  Grey  Kangaroo,  Ash-grey  Mouse  and  Fat-tailed  Dunnart  were 
recorded  in  all  three  surveys. 

Although  it  was  not  recorded,  the  Honey  Possum  ( Tarsipes  rostratus) 
probably  occurs  along  the  Marchagee  Track,  which  supports  large  areas  of 
scrub-heath  dominated  by  Banksia  attenuata  and  B.  prionotes  that,  along  with 
myrtaceous  species,  ensure  a  year-round  supply  of  nectar.  Honey  Possums 
were  found  at  Cockleshell  Gully  and  Marchagee  Nature  Reserve.  Similarly, 
records  from  the  Western  Australian  Museum  indicate  that  Gould's  Wattled 
Bat  (Chalinolobus  gouldii),  Chocolate  Bat  (C.  morio),  Little  Bat  (Eptesicus 
regulus)  and  Lesser  Long-eared  Bat  (Nyctophilus  geoffroyi)  have  been 
recorded  in  the  vicinity  of  the  Track  and  would  probably  have  been  found  in  a 
more  intensive  survey. 

Forty-five  species  of  passerine  and  43  species  of  non-passerine  bird  were 
recorded  along  the  Track.  Seventeen  of  these  were  not  recorded  at 
Cockleshell  Gully  (Dell  &  Johnstone  1977)  or  Marchagee  Nature  Reserve  (Dell 
1979).  Eight  were  waterbirds  associated  with  the  extensive  lake  systems  at  the 
eastern  end  of  the  Track  (Darter,  Freckled  Duck,  Blue-winged  Shoveler,  Pink¬ 
eared  Duck,  Hardhead,  Blue-billed  Duck,  Musk  Duck,  Coot).  The  other  nine 
species  were  Australian  Bustard,  Australian  Dotterel,  Bush  Stone-curlew, 
Fan-tailed  Cuckoo,  Jacky  Winter,  White-eared  Honeyeater,  White-naped 
Honeyeater,  Crimson  Chat  and  Zebra  Finch.  All  these  species  were  within 
their  recognized  ranges  and  were  exhibiting  normal  habitat  preferences 
(Serventy  &  Whittell  1976,  Blakers  et  al.  1984),  although  the  Australian 
Dotterel,  White-naped  Honeyeater,  Crimson  Chat,  Zebra  Finch  and  perhaps 
the  White-eared  Honeyeater  probably  occur  only  sporadically  along  the 
Marchagee  Track. 
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Emu  MC  Jun,  Jul.  Aug.  banksia  low  woodland,  chicks  in  Sep  1978  and  Nov  1979 

(Dromaius  novaehollandiae)  Sep,  Nov.  Dec  paddocks,  scrub-heath 

Hoary-headed  Grebe  MC  Mar.  Aug,  Sep.  brackish  and  salt-water  lakes 

(Podiceps  poliocephalus)  Oct.  Nov 
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Black-eared  Cuckoo  U  Sep,  Oct,  Nov  samphire,  scrub-heath  single  birds  or  pairs 

(Chrysococcyx  osculans) 

Horsfield's  Bronze  Cuckoo  MC  Aug,  Sep  banksia  low  woodland,  powder  single  birds 

(Chrysococcyx  basalis)  bark  and  wandoo 

woodlands,  samphire 
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Singing  Honeyeater  MC  Apr,  Aug,  Sep  banksia  low  woodland  single  birds  or  pairs 

(Meliphaga  vi rescens) 

White-eared  Honeyeater  S  Nov  samphire  4  birds  seen  in  C.  obesa  trees  and 

(Meliphaga  leucotis)  large  Melaleuca  shrubs  near  lake 

in  Watheroo  National  Park 
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Table  2.  Reptiles  species  recorded  along  the  Marchagee  Track. 


Family  and  species 

Months 

recorded 

Habitat 

General  Information 

LEPTODACTYLIDAE 

Heleioporus  eyrei 

Sep,  Nov 

scrub-heath 

7  collected 

Heleioporus  albopunctatus 

Aug 

scrub-heath 

one  collected 

Neobatrachus  pelobatoides 

Sep 

scrub-heath 

6  collected 

Pseudophryne  guentheri 

Aug 

scrub-heath 

one  collected 

gekkonidae 

Diplodactylus  michaelseni 

Dec 

York  gum 
woodland 

one  on 

E.  camaldulensis  tree 

Gehyra  variegata 

Oct 

wandoo  and  York 
gum  woodlands 

3  collected,  7  seen  on 
dead  trunks  of 

E.  loxophleba 

pygopodidae 

Lialis  burtonis 

Oct 

scrub-heath 

2  collected 

agamidae 

Ctenophorus  maculatus  griseus 

Oct,  Nov 

scrub-heath 

12  collected,  most 
from  firebreaks  or 
other  disturbed  areas 
in  scrub-heath 

Ctenophorus  minor 

Oct,  Nov 

scrub-heath 

2  collected 

Tympanocryptis  adelaidensis 

Oct 

scrub-heath 

2  collected 

Moloch  horridus 

Aug,  Sep, 
Dec 

scrub-heath 

one  collected,  3  seen 

SCINCIDAE 

Cryptoblepharus  plagiocephalus 

Oct 

wandoo  and  York 
gum  woodlands 

6  collected  on  trees 

Ctenotus  fallens 

Oct 

York  gum 
woodland 

one  collected  on  dead 
Casurina  tree 

Ctenotus  p.  pantherinus 

Oct 

scrub-heath 

one  collected 

Lerista  elegans 

Aug 

York  gum 
woodland 

one  collected  under 
litter 

Tiliqua  rugosa 

May,  Aug, 
Oct,  Nov, 
Dec 

6  collected  crossing 
Marchagee  Track, 
others  seen 

Tiliqua  occipitalis 

Aug 

one  seen 

VARANIDAE 

Varanus  gouldii 

Dec 

one  collected  in 
gravel  pit 

elapidae 

Rhinoplocephalus  gouldii 

Nov 

scrub-heath, 

York  gum 
woodland 

one  collected  from 
dead  blackboy  stump, 
one  seen  in  litter 
in  woodland 

Pseudonaja  nuchalis 

Dec 

disturbed  areas 

4  seen 
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_  ^ f  v/ipw  the  two  most  interesting  habitats  along  the 

From  the  f  vJ^r  P^'^elxtensiveareas  of  heath  and  scrub-heath  which 

Marchagee  Track  were  the  exiensaters  ^  we||  as  other  birdSi  and  the  ,ake 

supported  large  nu  the^rack.  These  contained  large  numbers  of 

systems  at  the  easier .end  ottne  '  .gs  Qf  waterfow,  Manay  other  birds 

occurred  around  the  margins  of  the  lakes  in  the  samphire  vegetation 

formation.  ....  _ 

All  20  species  of  reptile  and  frog  collected  along  the  Marchagee  Track  were 
recorded  a  either  Cockleshell  Gully  or  Marchagee  Nature  Reserve.  Nine 
spec  es  of  reptile  and  three  frog  species  that  were  recorded  at  both  these  sites 
were  not  found  along  the  Track,  although  it  seems  highly  likely  they  occur 
mere  The  Marchagee  Track  herpetofauna  consists  c >  a mixture  of  coastal  and 
wheat  be  It  species  as  does  that  of  Marchagee  Nature  Reserve  (Dell  & 
Chapman  1979). 

CONCLUSIONS 

A  total  of  115  native  vertebrate  species  was  recorded  along  the  Marchagee 
Track  Hurino  this  survey;  four  introduced  mammal  species  were  also  present. 
I  though mlny  of  the  native  species  venture  into  farmland  at  times,  most  of 
Them  require  areas  of  uncleared  land  for  persistence  along  the  Track 
Fortunately  all  the  natural  vegetation  types  found  along  the  Marchagee  Track 
occur  in  the  National  Parks  and  Nature  Reserves  in  the  area,  although  the 
proportion  of  wandoo  and  powder  bark  woodlands  in  these  areas  is  very  low. 
Intuitively  the  size  of  the  existing  reserves  and  their  diverse  vegetation 
characteristics  suggest  that  they  should  be  adequate  to  preserve  the  present 
teun“9a«Bmblage  even  if  most  other  land  along  the  Track  is 
cleared  ft  will  be  interesting  to  see  whether  this  turns  out  to  be  the  case, 
especially  with  respect  to  species  that  utilize  wandoo  and  powder  bark 
woodlands. 
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ARBOREAL  GECKOS  FEEDING  ON  PLANT  SAP 

By  JOHN  DELL,  Western  Australian  Museum,  Francis  Street,  Perth  6000. 

Several  individuals  of  the  gecko  Gehyra  variegata  may  be  captured  from  the 
same  position  on  the  trunks  of  shrubs.  This  observation  was  made  after  dusk 
during  a  population  study  of  this  species  and  Oedura  reticulata  at 
Konnongorring  in  the  wheatbelt  about  150  km  north-east  of  Perth,  Western 
Australia  (How  and  Kitchener  1983). 

Further  investigations  of  these  aggregations  in  November  1984  revealed  that 
they  occurred  on  Jam  (Acacia  acuminata)  where  fresh  sap  was  exuding  from 
crevices  in  the  trunk.  On  1 3  November  during  a  three  hour  period  nine  Gehyra 
were  collected  from  the  same  position.  Observation  with  a  headtorch  showed 
that  they  were  licking  and  drinking  the  clear,  fresh  exudation.  Four  of  the 
seven  adult  females  were  gravid. 

Aggregations  of  three  or  more  animals  on  Acacia  acuminata  were  recorded  on 
four  different  occasions  in  November  1983,  twice  in  March  1985  and  once  in 
December  1984,  January  1984  and  1985  and  February  1982.  In  all  but  one 
instance,  females  outnumbered  males  (total  animals  -  47  female.  36  male); 
however,  on  24  November  1983  one  aggregation  consisted  of  only  six  males. 

The  breeding  season  for  Gehyra  at  Konnongorring  is  late-Octoberto  February 
(unpublished  data)  and  there  is  evidence  that  a  female  produces  more  than 
one  single-egg  clutch.  The  sap  may  provide  the  geckos  with  more  energy  with 
which  they  can  catch  protein-rich  arthropods.  A  high  protein  diet  during  this 
period  may  facilitate  rapid  growth  in  yolky  ovarian  follicles  and  oviducal  eggs 
and  may  be  necessary  for  production  of  successive  clutches. 

When  Gehyra  that  had  been  feeding  on  sap  were  handled  they  released  large 
amounts  of  dark  treacly  faecal  material.  The  production  of  similar  faeces  by 
Oedura  reticulata  has  been  noted,  suggesting  that  they  may  also  feed  on  some 
sugary  substances. 

On  13  January  1985  an  Oedura  was  observed  capturing  a  de-alate  queen 
Camponotus  ant  on  the  trunk  of  a  Gimlet  tree,  Eucalyptus  salubris.  However 
the  gecko  was  disturbed  and  it  was  not  possible  from  observation  to  determine 
whether  that  species  actually  eats  ants.  Camponotus  ants  were  common  on 
trunks  of  Gimlet  trees.  They  are  mainly  nocturnal  and  some  are  known  to 
gather  honey-dew  and  nectar  which  regurgitate  to  be  stored  in  the  distended 
crops  of  special  worker  ants  in  nests  below  ground  (Brown  and  Taylor  1970). 
The  possibility  that  Oedura  may  induce  theantsto  regurgitate  upon  capture  is 
worth  investigation. 

Several  authors  (e.g.  Scott  1981,  Lamont  1983)  have  commented  on  ants 
feeding  on  nectar  produced  by  extrafloral  nectaries  on  native  plants.  It  is 
possible  that  these  extrafloral  nectaries  may  be  harvested  by  geckos  also. 

The  Marbled  Gecko,  Phyllodactylus  marmoratus,  is  frequently  recorded 
among  the  blossom  of  Marri,  Eucalyptus  calophylla,  during  February  and 
March  in  the  south-west  of  Western  Australia.  I  have  not  determined  whether 
they  feed  on  nectar  or  on  insects  attracted  by  the  blossoms.  Phyllodactylus 
will  lick  and  dissolve  portions  of  sugary  sweets  left  uncovered  (T.F.  Houston, 
pers.  comm.). 

All  published  detailed  studies  on  Australian  geckos  (Pianka  and  Pianka  1976, 
and  Bustard  1968,  1971 )  and  our  unpublished  studies  as  well  as  general  texts 
indicate  that  their  food  items  are  exclusivley  arthropods.  These  studies  have 
been  based  on  analysis  of  stomach  contents  composed  of  solid  material;  the 
presence  of  sap  or  nectar  in  stomach  fluids  would  thus  have  been  ignored.  A 
reappraisal  of  the  diet  of  arboreal  Australian  geckos  is  warranted. 
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OBSERVATIONS  OF  THE  DISTRIBUTION  OF  THE  NEW  ZEALAND  FUR 
SEAL  (ARCTOCEPHALUS  FORSTER!)  IN  WESTERN  AUSTRALIA 

By  N  J  GALES*,  Atlantis  Marine  Park,  Two  Rocks,  Western  Australia6037  and 
P.M.  LAMBERT.  Department  of  Conservation  and  Land  Management, 
Busselton,  Western  Australia  6280. 


INTRODUCTION 

Existing  publications  indicate  that  the  present  distribution  of  the  New  Zealand 
Fur  Seal  in  Western  Australia  extends  from  the  islands  of  the  Archipelago  of 
Recherche  across  to  Eclipse  Island  off  Albany  (King  1969;  Abbott  1979; 
Marlow  and  King  1974;  King  1983;  Bonner  1981). 

This  report  deals  with  the  sightings  over  a  three  year  period  of  an  increasing 
number  of  fur  seals  on  a  rocky  outcrop  approximately  300m  south  of  Flinders 
Island  (11 5°12'E  34°25'S),  8km  S.E.  of  Cape  Leeuwin  (Fig.  1).  This  represents 
the  first  recorded  sighting  of  this  species  in  this  area  since  Irwin  in  1832  and 
Clarke  in  1842  (Abbott  1979). 


Figure  1.  New  Zealand  Fur  Seals  on  a  rocky  outcrop  in  the  Cape  Leeuwin  area. 

*  (Present  address:  Antarctic  Division,  Department  of  Science  and  Technology,  Channell 
Highway,  Hobart,  Tasmania  7150) 
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OBSERVATIONS  OF  THE  NEW  ZEALAND  FUR  SEALS 

In  the  Cape  Leeuwin  Area 

The  first  sighting  of  seals  in  the  Cape  Leeuwin  area  was  in  July,  1982.  Positive 
sightings  were  also  made  on  five  subsequent  occasions  over  the  next  two 
years  (Table  1).  Visits  to  the  area  between  November  and  February  of  this 
period  failed  to  result  in  any  sightings. 


Table  1.  Record  of  positive  sightings  of  fur  seals  in  the  Cape  Leeuwin  area. 


Date 

Location 

Number  of  New  Zealand 
Fur  Seals 

June  1982 

Rocky  outcrop  300m  south 
Flinders  Island. 

Not  Counted 

July  1982 

" 

12  Aug. 1982 

3 

15  Oct.  1982 

2 

14  Mar.  1984 

17 

1  Apr.  1984 

18  + 

The  fur  seals  seen  consisted  primarily  of  sub-adults  with  several  adult  females, 
or  young  bulls.  There  was  no  evidence  of  breeding. 

In  the  Recherche  Archipelago 

In  the  Recherche  Archipelago  New  Zealand  fur  seals  have  been  recorded  on 
Seal  Rock,  Fur  Rock,  Hood  Island,  Daw  Island,  Salisbury  Island,  Figure  of 
Eight  Island,  Capps  Island,  and  Glennie  Island  (Abbott  1979). 

On  3rd  October  1983  a  colony  of  approximately  200  New  Zealand  Fur  Seals 
was  recorded  on  a  visit  to  Rocky  Island  (120°52'E.3405'S).  The  colony  was  well 
established  with  evidence  of  recent  breeding.  The  island  was  also  shared  by 
approximately  50  Australian  Sea  Lions  which  were  also  breeding. 


DISCUSSION 

The  appearance  of  fur  seals  on  the  Islands  off  Cape  Leeuwin  following  an 
absence  of  possibly  140  years  is  indeed  encouraging.  Marlowand  King  (1974) 
had  noted  an  increase  in  fur  seal  numbers  and  island  occupation  in  New 
Zealand,  however  this  is  the  first  record  that  this  may  also  be  occuring  in 
Western  Australia. 

Abbott  (1979)  and  King  (1983)  had  established  the  total  population  of  New 
Zealand  Fur  Seals  in  Western  Australia  to  be  400-500.  As  the  colony  on  Rocky 
Island  had  not  been  included  in  these  estimates  it  is  possible  that  a  figure  of 
600-700  may  be  more  accurate. 
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A  BLACK-BELLIED  STORM  PETREL  FROM  WESTERN  AUSTRALIA 

By  R.E.  JOHNSTONE,  Western  Australian  Museum,  Perth,  Western  Australia. 

On  15  April  1985  Mrs  V.  Rowbotham  found  a  dead  seabird  on  Middleton 
Beach,  Albany,  Western  Australia,  which  was  sent  to  the  Western  Australian 
Museum.  It  was  prepared  into  a  study  skin  (registered  number  A18420)  and 
identified  as  a  Black-bellied  Storm  Petrel  Oceanites  tropicus  (Gould),  the  first 
specimen  for  this  State. 

Details  of  the  specimen  are  as  follows;  male  with  testes  4x2  mm,  weight  45  g, 
total  length  210  mm,  exposed  culmen  15.0  mm,  entire  culmen  23.0  mm,  wing 
164  mm.  tail  74  mm,  tarsus  41  mm,  middle  toe  and  claw  28  mm,  skull  fully 
ossified.  Upperparts  sooty-black,  darkest  on  head,  wing  quills  and  tail  and 
palest  on  the  primaryand  secondary  coverts;  rump,  uppertail  covertsand  base 
of  outer  tail  feathers  white;  breast  sooty-black,  the  black  extending  as  an  ill- 
defined  stripe  down  the  centre  of  white  belly;  underwing  white  enclosed  by 
blackish-brown  on  leading  edge  and  grey  on  trailing  edge;  undertail  coverts 
sooty-black,  the  outer  coverts  mottled  with  white. 

The  Black-bellied  Storm  Petrel  breeds  on  islands  in  the  sub-Antarctic  zone 
north  to  about  45°S.  Jouaninand  Mougin  (1979)  give  the  breeding  islandsas? 
South  Georgia.  South  Orkney,  South  Shetland,  ?  Bouvet,  Crozet  (East), 
Kerguelen,  Auckland,  ?  Bounty  and  Antipodes  Islands  (Fig.  1).  Harrison 
(1983)  also  mentions  Prince  Edward  Island  as  a  probable  nesting  site.  It  has  a 
more  southern  breeding  range  than  the  closely  related  White-bellied  Storm 
Petrel  Oceanites  grallarius. 

Black-bellied  Storm  Petrels  begin  egg  laying  in  December-January  and 
fledging  occurs  from  mid-April  onwards  (Harrison  1983).  After  breeding  many 
birds  disperse  north  to  the  tropics  to  winter  in  warmer  parts  of  the  Atlantic, 
Indian  and  Pacific  Oceans.  They  have  been  recorded  in  the  Atlantic  off  west 
Africa,  in  the  Indian  Ocean  near  the  Maidive  Islands  and  in  the  Bay  of  Bengal, 
and  in  the  Pacific  Ocean  near  northern  Australia,  the  Solomons,  New 
Hebrides,  Samoa  and  Marquesas  Islands  and  near  San  Vicente  de  Canete, 
Peru  (Jouanin  and  Mougin  1979).  Bailey  (1968)  recorded  large  numbers  in  the 
western  Arabian  Sea  in  May  1964  and  mentions  that  further  south  in  June  and 
July  the  same  year  they  were  less  common. 

In  Australian  and  New  Zealand  waters  the  Black-bellied  Storm  Petrel  occurs 
north  mainly  to  about  latitude  35°  S.  It  is  fairly  common  in  the  Southern  Ocean, 
in  the  Tasman  Sea,  south  of  Tasmania  and  west  to  the  Indian  Ocean.  Despite 
its  huge  wintering  range  it  isseldom  recorded  in  Australian  coastal  waters,  and 
there  are  very  few  Australian  specimens. 

Salvin  (1896)  lists  a  skin  in  the  British  Museum  (Natural  History)  labelled  Port 
Essington.  Alexander  (1922)  lists  a  mounted  specimen  in  the  Queensland 
Museum,  labelled  south-east  Queensland  but  with  no  further  details.  Roberts 
(1973)  mentions  beach  derelicts  found  on  North  Stradbroke  Island  in  July 
1973  and  September  1973.  Stokes  and  Corben  (1985)  saw  a  single  bird  in  the 
western  Coral  Sea  about  150  km  west  of  Carola  Cay  in  May  1981.  Mathews 
(1917)  lists  a  specimen  in  the  Macleay  Museum,  obtained  off  the  New  South 
Wales  coast  in  May  1875.  McKean  and  Lewis  (in  Rogers  1975)  saw  six  storm 
petrels  about  20  km  off  Batemans  Bay,  New  Wouth  Wales,  in  September1975, 
two  of  these  were  identified  as  O.  tropicus.  Morris.  McGill  and  Holmes  (1981 ) 
list  sight  records  off  Ballina.  New  South  Wales,  in  June  1979  and  off  Evans 
Head,  New  South  Wales,  in  October  1979. 

There  appears  to  be  no  records  for  Victoria.  The  sole  South  Australian  record 
is  a  specimen  in  the  British  Museum  (Natural  History)  collected  in  the  south 
Indian  Ocean  in  latitude  43CS  longitude  140°  E,  during  the  voyage  of  the  HMS 
‘‘Rattlesnake”  (Salvin  1896).  Gould  (1865)  states  that  the  species  was  first  seen 
off  Cape  Agulhas  on  12  August  1839  [~  1838]  and  from  that  date  almost  daily 
observed  until  he  arrived  in  Tasmania  on  19  September;  its  numbers  gradually 
increasing  from  the  neighbourhood  of  the  islands  of  St  Paul  and  Amsterdam  to 
the  termination  of  the  voyage.  The  ship  on  which  Gould  travelled  was  off  King 
George  Sound,  Western  Australia  on  8  September  1838.  In  March  1840  during 
his  passage  home  he  found  the  species  abundant  between  the  eastern  coast  of 
Australia  and  New  Zealand.  Falla  (1930)  during  a  voyage  between  Fremantle 
and  Durban  from  24  September  to  8  October  1929  only  identified  the  species 
with  certainty  on  two  days  (in  longitude  86° E  and  67° E),  although  similar 
storm  petrels  were  seen  over  the  whole  voyage. 
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Figure  1.  Map  showing  the  breeding  islands  (underlined)  and  wintering  areas  of  Oceanites  tropicus. 
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Weddell  Sea 


The  apparent  scarcity  of  the  Black-bellied  Storm  Petrel  in  Australia  could  be 
due  to  its  keeping  well  offshore  during  migration,  or  perhaps  it  is  nowhere  a 
common  bird  compared  to  say  Wilson  s  Storm  Petrel. 
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EFFECTS  OF  FROSTING  ON  SOME  COASTAL  PLANT  SPECIES 

By  W.  FOULDS,  Claremont  Campus,  Western  Australian  College  of  Advanced 
Education,  Princess  Road,  Claremont  6010. 

During  the  nights  of  9. 13,  14  and  22  June,  1981  in  the  Perth  area  the  ambient 
temperature  reached  as  low  as  4  or  5nC  (Perth  Meteorological  Bureau)  and 
morning  hoar-frost  indicated  the  temperature  in  depressions  along  the  coast 
dropped  to  below  zero.  In  limestone  heathlands  in  hollowsat  Ocean  Reef  (100 
m  from  the  sea)  most  of  the  plants  were  partially  or  completely  defoliated. 
There  were,  however,  a  few  unaffected  species  such  as  Acacia  cochlearis  (on 
the  deeper  soils)  and  Leucopogon  pauciflorus,  and  two  ground  cover  plants, 
Loxocarya  flexuosa  and  Lepidosperma  gracile. 

Species  with  only  a  few  plants  slightly  defoliated  included  Allocasuarina 
humilis,  Rhagodia  baccata ,  Scaevola  crassifolia  and  Spyridium  globulosum. 
Moderately  to  extensively  defoliation  species  were  Calothamnus  sanguineus, 
Carpobrotus  edulis,  Hardenbergia  comptoniana  and  Solarium  symonii. 

Many  of  the  less  severely  damaged  species  had  recovered  within  four  or  five 
weeks.  Some  of  the  more  susceptible  specieswhich  were  fully  defoliated  were 
even  affected  (though  less  frequently)  on  slightly  higher  ground  (only  metres 
above  the  hollows)  on  areas  where  other  plants  were  unaffected.  These 
included  the  codominants  Acacia  truncata  and  Dryandra  sessilis  (Parrot 
Bush),  which  contained  no  underground  parts  other  than  normal  roots  and 
which  were  completely  defoliated  and  died.  The  former  species  had  failed  to 
regenerate  even  from  seed  by  April  1985,  by  which  time,  many  small  (0.5  m) 
plants  of  the  Parrot  Bush  had  germinated  and  begun  to  recolonize  the  area. 

The  method  of  recovery  of  the  shrubs  varied.  The  heavily  affected  Hibbertia 
hypericoides  along  with  other  less  affected  species  such  as  Grevillea 
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thelemanniana,  Melaleuca  acerosa.  M.  huegelii  and  Phyllanthus  calycinus 
grew  from  underground  lignotubers  and  runners  etc.  A  few  of  the  species, 
however,  grew  from  damaged  branches  above  ground.  These  included  Hakea 
prostrata,  Petrophile  serruriae  and  one,  two  metre  high  Dryandra  sessilis  bush 
(the  only  one  in  the  hollow  to  survive). 

Many  of  the  Acacia  rostellifera  plants  in  a  nearby  thicket  in  the  same 
depression  as  the  heath  but  in  deeper  soil  also  died  but  some,  though 
defoliated,  has  recovered  by  growing  from  above  ground  stems. 

It  was  observed  (1980)  on  the  higher  ground  on  the  limestone  heath  that  the 
population  of  the  co-dominant,  shallow  rooted  Acacia  truncata  contained 
many  dead  bushes  which  had  been  affected  by  drought  and/or  insect  attack.  It 
would  appear  therefore  that  the  possession  of  substantial  underground  parts 
is  advantageous  for  more  reasons  than  drought  or  fire. 


UTILIZATION  OF  A  PERTH  METROPOLITAN  WETLAND  BY  WATER  BIRDS 

By  SARAH  H.  HNATIUK,  13  Ellis  Place,  Cook,  A.C.T.  2614. 

INTRODUCTION 

Wetlands  on  the  Swan  Coastal  Plain  provide  an  important  habitat  for  many 
species  of  water  birds  in  Western  Australia.  They  are  particularly  important  as 
summer  refuges  for  birds  that  have  left  inland  areas  where  lakes,  filled  by 
winter  rains,  dry  out  (Anon,  1978).  Yet,  49%  of  the  original  wetlands  between 
Yanchep  and  Harvey  have  been  destroyed  since  European  settlement  of  the 
region  (Riggert  1966),  thus  drastically  reducing  the  area  available.  It  is 
therefore  important  to  conserve  as  many  of  the  remaining  wetlands  as 
possible  and  to  understand  what  features  of  these  wetlands  are  used  by  water 
birds. 

This  paper  reports  observations  of  the  activities  of  the  water  birds  on  a  small 
swamp  in  the  Perth  metropolitan  area,  and  the  parts  of  the  swamp  and  its 
surrounds  that  were  used  by  each  species. 

DESCRIPTION  OF  STUDY  AREA 

The  study  area  consisted  of  the  waters  and  surrounding  vegetation  of  a 
permanent  swamp  lying  close  to  the  Nicholson  Road  Bridge  over  the  Canning 
River  in  Ferndale.  1 1  km  south-east  of  thecity  centre.  The  unnamed  swamp  lies 
in  a  paddock  bounded  by  the  Canning  River,  Nicholson  Road, and  theeastern 
boundary  of  the  built-up  area  of  Ferndale.  It  has  an  area  of  about  0.83  ha  and 
lies  in  a  paddock  of  low  dense  swards  of  grasses,  sedges,  and  herbs,  that  are 
grazed  by  sheep,  cattle,  and  horses.  The  vegetation  of  the  swamp  perimeter  is 
typical  of  the  local  riverine  environment,  as  described  by  Pen  (1983).  It  is 
dominated  by  Eucalyptus  rudis  a nd  Melaleuca  spp.,  and  extensive  areas  of 
Typha  orientalis  are  found  at  the  upper  and  lower  ends  of  the  swamp. 

METHODS 

From  January  1978  to  May  1981 ,  observations  were  carried  out  between  0800 
and  1100  hours,  usually  at  weekly  intervals.  The  activities  and  habitats  of  the 
birds  were  noted  as  I  walked  along  the  western  margin  of  the  swamp  from  the 
southern  to  the  northern  end.  About  half  way  along  the  open  water  of  the 
swamp,  the  trunk  of  a  fallen  paperbark  protruded  horizontally  into  the  water 
and  provided  a  vantage  point,  from  which  further  observations  were  made. 

RESULTS 

A  total  of  24  species  were  observed  on  the  swamp  or  in  its  immediate  vicinity. 
The  utilization  of  the  swamp  and  its  surrounds  by  21  of  these  species  is 
summarized  in  Figure  1 .  (The  three  species  excluded  from  the  figure  are  Pied 
Cormorant,  Rufous  Night  Heron,  and  Straw-necked  Ibis,  which  were  rarely 
seen).  They  range  from  the  Little  and  Hoary-headed  Grebe  and  the 
Australasian  Shoveler,  which  were  only  ever  seen  on  the  water,  to  the  Purple 
Swamphen  and  the  Little  Pied  and  Little  Black  Cormorant,  which  were  almost 
always  seen  out  of  the  water.  Those  species,  for  whom  no  heights  are 
indicated,  perched  exclusively  on  very  low  branches  or  half-submerged  logs 
around  the  swamp  perimeter  or  on  the  bank.  With  the  exception  of  Dusky 
Moorhen,  which  were  frequently  on  land,  only  Grey  Teal,  Pacific  Black  Duck, 
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Figure  1.  Species  are  arranged  along  the  horizontal  axis  by  percentage  of  observations 
during  which  they  were  on  the  water.  The  vertical  axis  indicates  mean  (•),  and  range  of. 
perching  heights.  *shows  species  seen  frequently  away  from  water  and  the  perimeter 
vegetation  of  the  swamp. 


Mean  perching  height  [o]  and  range  in  metres 
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and  Hardhead  were  ever  seen  on  the  bank,  and  then  rarely.  The  cormorants 
roosted  almost  exclusively  on  dead  trees  in  the  middle  of  the  swamp,  while 
ibis,  heron,  spoonbill,  and  egret  used  both  these  trees  and  living  ones  growing 
round  the  swamp’s  edge.  The  latter  group  of  birds  and  the  rails  were  also  seen 
on  the  pasture  of  the  paddock  in  which  the  swamp  was  situated.  The  rails, 
especially  the  Purple  Swamphen,  ranged  through  the  grass  at  the  southern 
end  of  the  swamp  and  fed  there  during  the  winter  months.  Records  of  birds 
feeding  are  shown  in  Table  1. 

No  nests  were  found  during  thisstudy,  but  very  small,  downy  chicks  wereseen 
(Table  2),  suggesting  that  breeding  occurred  at  least  in  the  immediate  vicinity 
of  the  swamp. 

Table  1.  Percentages  of  observation  sessions  when  species  were  recorded 
feeding.  Only  birds  seen  during  more  than  20%  of  sessions  are  included.* 


Species 

% 

Australian  Pelican 

0 

Black  Swan 

0 

Great  Egret 

0 

Maned  Duck 

0 

Grey  Teal 

1.0 

Pacific  Black  Duck 

1.0 

Little  Pied  Cormorant 

1.7 

Hardhead 

2.3 

Little  Black  Cormorant 

7.1 

Australian  Shelduck 

8.9 

Little  and  Hoary-headed  Grebe*’ 

13.9 

Dusky  Moorhen 

19.8 

Purple  Swamphen 

23.3 

*  Less  commonly  observed  birds  also  seen  feeding  were  Musk  Duck,  White¬ 
faced  Heron,  Sacred  and  Straw-necked  Ibis,  and  Yellowbilled  Spoonbill. 

**  As  I  was  unable  to  distinguish  these  two  species,  observations  of  them  have 
been  combined. 


Table  2.  Species  seen  with  downy  chicks. 


Species 

Dusky  Moorhen 
Hardhead 

Little  and  Hoary-headed  Grebe 
Pacific  Black  Duck 


Time  of  year 

December,  January 
October  to  December  inclusive 
December  to  February  inclusive,  April 
September,  December 


DISCUSSION  AND  CONCLUSIONS 

Because  the  observations  were  always  carried  out  in  the  morning,  it  is  not 
possible  to  make  comprehensive  statements  about  how  the  birds  used  their 
environment  and  about  the  activities  undertaken  there.  For  example,  Pacific 
Black  Duck  and  Grey  Teal  do  most  of  their  feeding  around  the  times  of  sunrise 
and  sunset,  and  comfort  movements  are  seen  less  frequently,  and  loafing 
more  frequently,  as  the  day  passes  (Norman  et  al.  1979).  Conclusions  drawn 
from  observations,  that  were  all  made  at  the  same  time  of  day,  are  thus  likely  to 
give  a  false  picture;  they  can,  however,  provide  a  basis  on  which  the  value  of 
preserving  the  swamp  environment  can  be  judged. 

Fourteen  of  the  24  species  observed  on  the  swamp  were  seen  feeding;  five 
were  seen  doing  so  relatively  frequently.  Four  species  nested  near  the  swamp. 
All  the  species  used  the  area  for  roosting  and  loafing.  The  swamp  is  of  the  type 
considered  as  the  best  water  fowl  habitat  (Riggert  1966).  It  lacks  only  the 
beach  and  very  shallow  water  habitats  of  the  ‘ideal’  wetland  (Anon.  1978). 
Margin,  rush,  and  shallow  to  deep  water  habitats  are  all  present  and  available 
for  feeding  and  nesting.  The  manner  in  which  birds  made  use  of  the  water,  the 
surrounding  logs  and  trees,  both  living  and  dead,  and  the  nearby  paddock 
showed  that  all  three  habitats  were  valuable,  especially  the  first  two.  In  any 
plans  for  the  future  development  of  the  swamp,  the  preservation  of  these 
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habitats  needs  consideration,  and  particularattention  should  begiven  to  Pen’s 
(1983)  observation  that  the  swamp-side  vegetation  has  poor  stability  and  is 
easily  degraded  by  environmental  change  or  disturbance,  such  as  that  caused 
by  grazing  stock. 

This  swamp  is  small  by  comparison  with  others  in  the  surrounding  area,  and 
maintains  only  a  small  population  of  water  birds.  However,  like  many  other 
small,  isolated  wetlands,  it  provides  the  ideal  breeding  habitat  for  several 
species  of  waterfowl.  It  also  represents  a  relatively  undisturbed  summer 
refuge  on  the  coastal  plain,  where  67%  of  wetlands  are  lost  through 
evaporation  during  the  summer  and  the  fauna  of  many  of  the  other  permanent 
wetlands  are  greatly  disturbed  by  man’s  activities  (Seddon  1972). 
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INTRODUCTION  OF  THE  YABBIE,  CHERAX  DESTRUCTOR 
(DECAPODA:  PARASTACIDAE)  INTO  SOUTHWESTERN  AUSTRALIA 

By  C.M.  AUSTIN,  Department  of  Zoology,  University  of  Western  Australia, 
Nedlands,  W.A.  6009. 


INTRODUCTION 

Representatives  of  the  freshwater  crayfish  genus  Cherax  are  conspicuous 
inhabitants  of  freshwater  bodies,  both  natural  and  man-made,  in  the 
southwest  of  Western  Australia  (Shipway  1951;  Riek  1967;  Morrissy  1978a). 
Six  species  are  recognised  (Austin  1979;  unpub.),  five  of  which  areendemic  to 
the  southwest:  C.  crassimanus,  C.  glaber,  C.  preissii  (the  koonac),  C. 
quinquecarinatus  (the  gilgie)  and  C.  tenuimanus  (the  marron).  Cherax 
destructor,  commonly  known  as  the  yabbie.  has  been  introduced  from  the 
southeastern  Australia.  The  introduction  of  the  yabbie  was  first  noted  by 
Austin  (1979)  who  referred  then  to  the  species  as  C.  albidus,  and  Morrissy 
(1983)  and  Morrissy  et  al.  (1984)  have  followed  suit.  Subsequent  taxonomic 
studies  have  shown  that  C.  albidus  is  a  morphological  variant  of  C.  destructor 
and  does  not  warrant  separate  specific  recognition  (Austin  unpub.). 

It  is  not  widely  realised  that  C.  destructor  has  been  introduced  into  the 
southwest  because  this  species  is  generally  confused  with  local  Cherax 
species,  particularly  the  koonac,  C  preissii.  The  objectives  of  this  paper  are  to: 
(1)  document  the  present  distribution  of  C.  destructor  in  the  southwest  of 
Western  Australia;  (2)  indicate  diagnostic  morphological  characteristics  of  the 
species;  and  (3)  discuss  the  possible  consequences  of  this  and  future 
introductions. 


DISTRIBUTION 

The  Western  Australian  Museum  has  records  of  C  destructor  from  12  localities 
in  the  southwest,  the  earliest  of  which  is  dated  January  1966  for  specimens 
collected  from  a  farm  dam  near  the  wheatbelt  town  of  Corrigin.  As  part  of  a 
study  of  the  distribution  of  Cherax  spp.  in  the  southwest,  conducted  in  1981 
and  early  1982, 1  collected  samples  of  C.  destructor  Uom  a  further  17  locations. 
From  these  29  locality  records  (Figure  1),  it  can  be  seen  that  C.  destructor  has 
been  widely  transplanted  throughout  the  wheatbelt  zone  of  Western  Australia, 
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extending  from  Bremer  Bay  in  the  south  to  just  southeast  of  Geraldton  in  the 
north.  Discussions  with  farmers  indicates  that  the  introduction  of  this  species 
into  farm  dams,  for  domestic  consumption,  has  been  and  still  is  a  widespread 
practice.  Thus,  the  distribution  of  collected  specimens  of  C.  destructor  (Figure 
1)  undoubtedly  under  represents  the  extent  to  which  this  species  has  been 
transplanted. 

At  present  C.  destructor  occurs  almost  exclusively  in  man-made  dams  or 
ponds.  Five  of  the  12  samples  in  the  Western  Australian  Museum  are 
accompanied  by  habitat  details  and  all  were  collected  from  farm  dams.  Of  the 
17  sites  at  which  I  collected  C.  destructor,  all  but  two  were  artificially 
constructed  freshwater  bodies.  One  of  these  two,  Lake  Bryde,  is  a  semi¬ 
permanent  freshwater  lake,  lying  outside  the  natural  distribution  of  the  native 
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species  of  Cherax.  The  other  is  at  Banaring  Fisheries  Reserve  where,  in 
January  1982, 1  collected  specimens  of  C.  destructor  and  C.  quinquecarinatus 
from  a  small  creek,  the  first  known  collection  of  C.  destructor  together  with  a 
native  species  in  a  natural  water  body. 

IDENTIFICATION 

People  unfamiliar  with  crayfish  taxonomy  frequently  confuse  C.  destructor 
with  the  native  species  C.  preissii  and  C.  quinquecarinatus  (Figure  2).  The 
salient  morphological  features  by  which  C.  destructor  may  be  reliably 
identified  are  illustrated  in  Figures  3  and  4.  Figure  3  shows  the  positions  of  the 
distinct  mats  of  setae  that  occur  on  the  inner  margin  of  the  carpus  surrounding 
the  carpal  spine  and  on  the  ventral  surface  of  the  merus  in  C.  destructor.  These 
two  segments  of  the  chelae  are  devoid  of  setae  in  all  the  native  southwestern 
species  of  Cherax.  A  second  distinctive  feature  of  C.  destructor  is  the  shape  of 
the  antennal  scale.  The  inner  margin  of  this  appendage  is  broadly  rounded 
distally  in  C.  destructor,  whereas  in  the  local  species  the  inner  margin  tapers 
more  gradually  to  the  point  of  the  antennal  scale  (Figure  4). 


Figure  2.  Outline  diagrams  of  cephalothorax  and  chelae  of  male  specimens  of  (a)  C. 
destructor  from  Dandaragan,  (b)  C.  preissii  from  Darkan  and  (c)  C.  quinquecarinatus 
from  Cowaramup. 


Figure  3.  Ventral  view  of  left  chela  of  C.  destructor.  The  positions  of  the  distinctive  mats  of 
setae  on  the  carpus  (c)  and  merus  (m)  are  indicated. 
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Figure  4.  Comparison  between  the  shape  of  the  antennal  scale  of  (a)  C.  destructor  and  (b) 
C.  prelssii. 


DISCUSSION 

The  frequent  transplantation  of  freshwater  crayfish  of  the  northern 
hemisphere  is  primarily  a  consequence  of  the  attention  these  animals  attract 
as  prized  food  items(Huner1977;  Wickens  1984).  Likewise  in  Australia  the  two 
species  of  freshwater  crayfish  that  have  attracted  considerable  attention  as 
potential  candidates  for  aquaculture,  C.  destructor  and  C.  tenuimanus 
(Morrissy  1983),  have  also  been  widely  transplanted  outside  their  natural 
ranges. 

In  addition  to  its  introduction  into  Western  Australia,  C.  destructor  has  been 
introduced  to  Tasmania  (P.  Horwitz  pers.  comm.)  and  has  its  range  extended 
artifically  in  South  Australia  (Zeidler  1982).  In  Western  Australia  C. 
tenuimanus  has  been  extensively  transplanted  beyond  its  natural  range 
(Morrissy  1978a)  and  was  introduced  into  Queensland  and  northern  New 
South  Wales  in  1979  (R.  Hutchings  pers.  comm.). 

The  large  area  over  which  C.  destructor  has  been  transplanted  in  the 
southwest  of  Western  Australia  reflects  the  success  with  which  this  species 
exploits  farm  dams.  Similarly,  in  its  natural  environment  C.  destructor  is 
considered  to  be  an  extremely  successful  species  with  the  capacity  toexploita 
number  of  different  habitats,  ranging  from  semi-permanent  swamps  and 
billabongs  to  deeper,  permanent  streams  and  rivers  (Frost  1975;  Carroll  1981 ; 
Morrissy  1983;  Austin  unpub.).  This  range  of  habitats  suggests  that  C. 
destructor  may  have  the  potential  to  compete  with  not  only  the  small 
burrowing  species  of  Cherax  but  possibly  also  the  marron  ( C.  tenuimanus),  a 
large  riverine  species  which  supports  an  important  amateur  fishery  in  the 
southwest  of  Western  Australia  (Morrissy  1978b).  Indeed,  it  is  considered  that 
C.  destructor  has  a  negative  effect  upon  growth  and  reproduction  of  C. 
tenuimanus  in  farm  dams  (Anon  1981). 

At  present,  C.  destructor  in  Western  Australia  appears  to  be  restricted 
primarily  to  farm  dam  and  man-made  aquaticenviroments.  However,  because 
of  the  proximity  of  many  of  these  waterbodies  to  the  head  waters  of  some  of 
the  major  rivers  in  the  southwest  (Figure  1),  it  would  seem  highly  probable 
than  C.  destructor  will  have  the  opportunity  of  penetrating  into  natural 
habitats,  possibly  at  the  expense  of  native  species  of  Cherax.  Although 
displacement  of  native  species  of  freshwater  crayfish  by  introduced  species 
has  not  been  documented  in  Australia,  Capelli  and  Magnusen  (1983)  have 
recorded  the  displacement  of  Orconectes  viridis  by  introduced  Orconectes 
spp.  in  America. 

On  a  more  general  level,  introductions  of  exotic  freshwater  crayfish  into 
natural  environments  are  undesirable  because  they  may  alter  the  freshwater 
environment  by  their  burrowing  activities  (Clark  1936),  by  increasing  turbidity 
(Mills  and  McCloud  1983)  or  by  destroying  aquatic  vegetation  (Wickens  1984). 
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Introduced  species  of  freshwater  crayfish  have  been  classed  as  pests  in 
several  countries  (Wickens  1984).  There  is  also  the  possibility  of  the 
introduction  of  diseases  (Unestam  1973).  For  example,  a  potentially  serious 
microsporidian  disease  has  been  recorded  from  C.  destructor  (Carstairs  1979; 
Mills  1983)  but  not  from  the  southwestern  Cherax  spp.  to  date.  The  likelihood 
of  further  transplantations  of  freshwater  crayfish  within  Australia  is  high,  given 
the  increasing  interest  in  the  aquaculture  of  C.  destructor  and  C.  tenuimanus 
(Morrissy  1983)  and  the  realisation  that  other  Cherax  spp.  have  potential  for 
aquaculture  (Austin  unpub.).  It  is  quite  possible  that  further  introductions  of 
C.  destructor  will  be  made  into  Western  Australia,  particularly  as  it  is  not 
widely  realised  that  this  species  has  already  been  introduced. 

It  is  clear  that  if  native  crayfish  species  are  going  to  be  adequately  protected, 
greater  control  over  the  transportation  of  crayfish  is  needed  and  efforts  must 
be  made  to  contain  existing  introductions. 
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THE  BIRDS  OF  LAKE  MACLEOD,  UPPER  WEST  COAST, 
WESTERN  AUSTRALIA 

By  L.A.  SMITH  and  R.E.  JOHNSTONE,  Western  Australian  Museum,  Francis 
Street,  Perth  6000. 

INTRODUCTION 

Lake  MacLeod  is  a  large  salt  lake  between  latitudes  23°30'  and  24°40'S  and 
longitudes  113°30'  and  114°00'Eon  the  upper  west  coast  of  Western  Australia. 
The  Dampier  Salt  (Operations)  Pty  Ltd  salt  field  is  situated  at  its  southern  end 
(Fig.  1).  The  lake  has  been  of  considerable  interest  to  naturalists  for  many 
years,  mainly  because  it  supports  substantial  areas  of  mangal  (mangrove  plant 
communities).  The  only  other  block  of  inland  mangal  in  Western  Australia  is 
on  Mandora  Station  (Beard  1967). 

The  distribution  of  mangroves  on  the  Western  Australian  coast  is  well 
documented  (Semeniuk.  Kenneally  and  Wilson  1978).  Generally  the  extent 
and  complexity  of  the  mangal  blocks  and  the  complement  of  mangrove  bird 
species  within  mangal  blocks  decreases  from  Wyndham  down  the  coast  to 
Shark  Bay.  Mangal  is  poorly  developed  or  absent  on  exposed  coasts  such  as 
the  Eighty  Mile  Beach  between  Broome  and  Cape  Keraudren  and  upper  west 
coast  between  North  West  Cape  and  Carnarvon.  The  mangal  on  Lake 
MacLeod  is  at  about  the  mid  point  of  a  350km  stretch  of  rocky  coast  between 
Yardie  Creek  and  Miaboolia  Beach  which  is  devoid  of  mangroves. 

Our  purpose  in  visiting  the  lake  was  twofold.  Firstly  to  establish  the  extent  of 
the  mangal  and  what  birds  it  supported  (particularly  mangrove  birds),  and 
secondly,  to  see  if  Dampier  Salt’s  operations  had  led  to  an  increase  in  wader 
species  and  numbers  such  as  has  occurred  at  other  salt  works  on  the  Western 
Australian  coast,  particularly  Leslie  Salt  works  northeast  of  Port  Hedland. 
Scott  (1962)  visited  the  lake  in  November-December  1961  and  reported  Zebra 
Finches  (Poephila  guttata),  Samphire  Thornbills  (Acanthiza  iredalei).  Pipits 
(Anthus  novaeseelandlae),  White-winged  Fairy  Wrens  (Malurus  leucopterus) 
and  Brown  Songlarks  (Cincloramphus  cruralis)  on  the  “flats  around  the 
marsh”  and  Red-capped  Plovers  (Charadrius  ruficapillus)  “along  the  margins 
of  the  lake”.  The  absence  of  water  birds  was  noted. 

The  lake,  which  is  several  metres  below  sea  level  and  usually  predominately 
dry,  receives  water  from  several  sources.  Sea  water  enters  the  lake  through  the 
tertiary  limestones  beneath  the  dunes  between  the  coast  and  the  lake  (pers. 
comm.  B.W.  Logan).  The  influx  of  subterranean  water  into  the  Lake  and  its 
discharge  onto  the  lake  floor  maintains  the  complex  system  of  mangal-lined 
ponds  comprising  pure  Avicennia  marina  with  an  understory  of  samphire.  The 
area  in  the  lake  where  mangal-fringed  ponds  occur  is  shown  in  Fig.  1.  Its 
boundaries  only  indicate  the  extent  to  which  the  ponds  occur;  without 
inundation  large  areas  of  bare,  dry,  lake  bed  remain  within  them. 

Until  5,100  years  BP  the  lake  was  a  marine  basin  open  to  the  sea  at  its  southern 
end.  Judging  by  the  extensive  peat  deposits  below  its  surface  the  mangal  was 
once  much  more  extensive.  The  mangal  has  retreated  to  those  areas  in  the  lake 
fed  by  sea  water  seepage  (pers.  comm,  B.W.  Logan). 

Fresh  water  enters  the  lake  from  the  Minilya  and  Lyndon  Rivers,  and  in  times  of 
very  high  rainfall  in  the  Gascoyne  drainage  (as  in  1980)  by  overflow  from  the 
Gascoyne  River  from  the  south.  On  these  occasions  the  lake  is  flooded  to  a 
depth  of  about  1m. 

The  following  notes  were  taken  by  us  on  17-18  October  1980  and  10-11 
November  1982  and  by  J.A.K.  Lane  (Department  of  Conservation  and  Land 
Management)  on  1  April  and  13-14  May  1977.  We  include  some  notesfrom  Mr. 
J.  Theunissen  of  Dampier  Salt. 

Our  effort  was  concentrated  on  two  areas  of  Cygnet  Marsh:  18km  SE  of 
Gnaraloo  homestead  where  the  ponds  are  deepest  (up  to  about  6m  deep)  and 
the  Avicennia  is  best  developed  (2-7m  high);  and  23km  ENE  of  Gnaraloo 
homestead  where  the  ponds  are  shallower  and  fringed  by  many  dead 
mangroves  (the  surviving  mangroves  are  smaller  and  the  mangal  less 
extensive).  In  the  following  list  these  areas  are  respectively  referred  to  as  south 
and  north  Cygnet  Marsh. 

J.A.K.  Lane  concentrated  on  the  waterfowl  and  waders  at  the  south  end  of 
Cygnet  Marsh.  At  the  time  of  his  visit  the  lagoon  was  clear  and  shallow  and 
navigable  with  a  dinghy  for  about  10km  South  of  the  area  we  worked. 
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Lyndon  R. 


Figure  1.  Lake  MacLeod.  Stippled  area  indicates  the  extent  of  Cygnet  Marsh. 


The  following  list  of  48  species  is  restricted  to  those  birds  found  in  and  over  the 
mangal  or  associated  with  the  salt  fields  at  the  southern  end  of  the  lake. 

ANNOTATED  LIST 

Hoary-headed  Grebe  (Podiceps  poliocephalus) 

Flocks  of  up  to  80  on  south  Cygnet  Marsh  in  May  1977. 

Great  Crested  Grebe  (Podiceps  cristatus) 

A  flock  of  4  and  a  flock  of  2  on  south  Cygnet  Marsh  in  May  1977. 
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Australian  Pelican  (Pelicanus  conspicillatus) 

On  13-14  May  1977  Pelicans  were  scattered  all  over  south  Cygnet  Marsh 
singly  or  in  small  and  large  flocks  up  to  600-700  birds.  Total  population  700- 
1200.  J.A.K.  Lane  noted  that  the  water  was  ideal  for  Pelicans  (clear  and 
shallow).  17  October  1980:  17  +  6  on  south  Cygnet  Marsh.  10  November 
1982:  5  on  south  Cygnet  Marsh. 

Little  Black  Cormorant  (Phalacrocorax  sulcirostris) 

Only  seen  on  13-14  May  1977.  Flocks  of  up  to  100  with  Pied  Cormorants. 
Also  seen  in  separate  flocks. 

Great  Cormorant  (Phalacrocorax  carbo) 

Six  at  north  Cygnet  Marsh  11  November  1982. 

Pied  Cormorant  (Phalacrocorax  varius) 

May  1977:  flocks  of  up  to  2000,  often  with  Pelicans  and  Little  Black 
Cormorants  at  the  northern  end  of  south  Cygnet  Marsh.  16  October  1980: 
10  returning  to  south  Cygnet  Marsh  from  the  west  at  dusk.  17  October  1980: 
about  60,  including  some  juveniles,  still  being  fed.  10  November  1982: 1 1  at 
northern  end  of  south  Cygnet  Marsh.  11  November  1982:  11  at  north 
Cygnet  Marsh.  Rookery  comprising  50-100  nests  at  northern  end  of  south 
Cygnet  Marsh  inactive  on  all  visits. 

Darter  (Anhinga  melanogaster) 

Only  at  the  deep  (northern)  end  of  south  Cygnet  Marsh;  Eight  on  17 
October  1980  and  ten  on  10  November  1982. 

Great  Egret  (Egretta  alba) 

Frequently  seen  (mostly  singly)  on  13-14  May  1977  around  the  edge  of 
south  Cygnet  Marsh. 

White-faced  Heron  (Ardea  novaehollandiae) 

A  few  at  south  Cygnet  Marsh  13-14  May  1977;  5  at  south  Cygnet  Marsh  17 
October  1980;  1  at  north  Cygnet  Marsh  11  November  1982. 

Little  Egret  (Egretta  garzetta) 

One  in  shallows  on  south  Cygnet  Marsh  13-14  May  1977. 

Mangrove  Heron  (Butorides  striatus) 

Present  on  each  of  our  visits  in  the  tallest  A vicennia  adjacent  to  the  deepest 
parts  of  north  and  south  Cygnet  Marsh;  up  to  6  at  north  Cygnet  Marsh  and 
up  to  10  at  south  Cygnet  Marsh.  Nest  with  2  fresh  eggs  3m  up  on  a 
horizontal  branch  of  an  Avicennia  on  1 1  November  1982.  It  comprised  80- 
100  sticks  100-200mm  long,  was  flat  and  about  200mm  in  diameter. 
Rufous  Night  Heron  (Nycticorax  caledonicus) 

A  few  in  the  taller  A  vicennia  at  north  and  south  Cygnet  Marsh  on  every  visit. 
Black  Swan  (Cygnus  atratus) 

Several  hundred  in  small  flocks  on  south  Cygnet  Marsh  on  13-14  May  1977, 
but  not  as  abundant  as  on  the  1  April  1977  aerial  survey  (by  J.A.K.  Lane). 
Ten  on  south  Cygnet  Marsh  on  17  October  1980  and  12  on  10  November 
1982.  Occasionally  seen  at  the  Dampier  Salt  works  by  J.  Theunissen. 
Grey  Teal  (Anas  gibberlfrons) 

Flocks  of  up  to  100  seen  occasionally  on  south  Cygnet  Marsh  on  13-14  May 
1977.  About  100  on  south  Cygnet  Marsh  17  October  1980  and  1  on  10 
November  1982.  54  on  north  Cygnet  Marsh  on  11  November  1982  and  15  at 
Dampier  Salt  works  on  12  November  1982. 

White-eyed  Duck  (Aythya  australis) 

One  with  Grey  Teal  at  Dampier  Salt  works  on  12  November  1982. 
Brahminy  Kite  (Haliastur  indus) 

One  over  mangal  at  south  Cygnet  Marsh  13-14  May  1977. 

White-breasted  Sea  Eagle  (Haliaeetus  leucogaster) 

One  over  north  Cygnet  Marsh  11  November  1982. 

Osprey  (Pandion  haliaetus) 

Seen  nesting  on  support  towers  for  power  lines  by  J.  Theunissen  at 
Dampier  Salt  works. 

Australian  Kestrel  (Falco  cenchroides) 

Two  over  mangal  at  south  Cygnet  Marsh  on  17  October  1980  and  another  at 
the  same  place  on  10  November  1982.  One  over  mangal  at  north  Cygnet 
Marsh  on  1 1  November  1982  and  2  at  Dampier  Salt  Works  on  12  November 
1982. 

Australian  Bustard  (Otis  australis) 

Ocassionally  seen  by  J.  Theunissen  at  the  Dampier  Salt  Works. 

Banded  Plover  (Vanellus  tricolor) 

Two  on  flats  near  south  Cygnet  Marsh  on  17  October  1980. 

Grey  Plover  (Pluvialis  squatarola) 

One  at  south  Cygnet  Marsh  on  13-14  May  1977. 
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Red-capped  Plover  (Charadrius  ruficapillus) 

Hundreds  with  other  waders  at  south  Cygnet  Marsh  on  14  May  1977  and  50 
at  the  same  place  (including  several  males  in  breeding  plumage)  on  11 
November  1982. 

Black-fronted  Plover  (Charadrius  melanops) 

One  at  edge  of  south  Cygnet  Marsh  on  16  October  1980  and  one  on  10 
November  1982. 

Whimbrel  (Numenius  phaeopus) 

One  at  south  Cygnet  Marsh  and  one  at  north  Cygnet  Marsh  on  11 
November  1982. 

Bar-tailed  Godwit  (Limosa  lapponica) 

About  12  at  south  Cygnet  Marsh  on  13-14  May  1977. 

Greenshank  (Trinaa  nebularia) 

One  at  south  Cygnet  Marsh  on  13-14  May  1977,  and  13  at  north  Cygnet 
Marsh  on  11  November  1982. 

Red-necked  Stint  (Catidris  ruficollis) 

‘Many  hundred  to  several  thousands’  at  south  Cygnet  Marsh  on  13-14  May 
1977;  10  at  north  Cygnet  Marsh  on  1 1  November  1982  and  one  at  Dampier 
Salt  work  on  12  November  1982. 

Curlew  Sandpiper  (Calidris  ferruginea) 

‘Many  hundreds  to  several  thousands’ at  south  Cygnet  Marsh  on  13-14  May 
1977;  25  at  north  Cygnet  Marsh  on  11  November  1982  and  one  at  Dampier 
Salt  Works  on  12  November  1982. 

Black-winged  Stilt  (Himantopus  himantopus) 

Recorded  in  'low  numbers’  at  south  Cygnet  Marsh  on  13-14  May  1977. 
Banded  Stilt  (Cladorhynchus  leucocephala) 

More  abundant  on  south  Cygnet  Marsh  than  the  Black-winged  Stilt 
(perhaps  in  thousands)  on  13-14  May  1977. 

Red-necked  Avocet  (Recurvi  rostra  novaehollandiae) 

Many  at  south  Cygnet  Marsh  on  13-14  May  1977  but  not  as  common  asthe 
Banded  Stilt.  Three  at  north  Cygnet  Marsh  on  11  November  1982. 

Silver  Gull  (Larus  novaehollandiae) 

'Not  in  large  numbers’  on  13-14  May  1977. 15  at  south  Cygnet  Marsh  on  17 
October  1980  and  5  on  10  November  1982.  Two  at  north  Cygnet  Marsh  on 

11  November  1982. 

Caspian  Tern  (Sterna  caspia) 

'Abundant'  at  south  Cygnet  Marsh  on  13-14  May  1977.  Oneat  south  Cygnet 
Marsh  on  11  November  1982. 

Pallid  Cuckoo  (Cuculus  pallidus) 

One  immature  bird  in  mangal  at  south  Cygnet  Marsh  on  17  October  1980. 
Horsfield’s  Bronze  Cuckoo  (Chrysococcyx  basalis) 

One  in  mangal  at  south  Cygnet  Marsh  on  17  October  1980. 

Welcome  Swallow  (Hirundo  neoxena) 

Two  hawking  over  south  Cygnet  Marsh  mangal  on  17  October  1980. 

Tree  Martin  (Hirundo  nigricans) 

Eight  hawking  over  south  Cygnet  Marsh  mangal  on  10  November  1982. 

Richard's  Pipit  (Anthus  novaeseelandiae) 

Two  in  open  areas  near  samphire  at  south  Cygnet  Marsh  on  17  October 
1980. 

Mangrove  Grey  Fantail  (Rhipidura  phasiana) 

Moderately  common  in  mangal  at  south  and  north  Cygnet  Marsh  during 
our  visits.  A  high  proportion  of  those  seen  on  17  October  were  buff- 
coloured  juveniles.  One  juvenile  still  begging  for  food  and  a  pair  of  adults 
carrying  nesting  material  on  10  November  1982. 

Dusky  Flyeater  (Gerygone  tenebrosa) 

Moderately  common  in  mangal.  About  12  seen  at  south  Cygnet  Marsh  and 

12  at  north  Cygnet  Marsh  on  each  of  our  visits.  Immature  birds  seen  17 
October  1980  and  10  November  1982  (on  the  latter  occasion  one  bird 
begging  for  food). 

Variegated  Fairy-wren  (Malurus  lamberti) 

In  mangal  at  south  Cygnet  Marsh;  one  party  on  17  October  1980  and 
several  parties  10  November  1982. 

White-winged  Fairy-wren  (Malurus  leucopterus) 

One  party  of  4,  including  a  male  in  nuptial  plumage,  in  mangal  at  south 
Cygnet  Marsh  on  17  October  1980. 
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Little  Grassbird  (Megalurus  gramineus ) 

Ten  in  samphire  and  mangal  at  south  Cygnet  Marsh  on  17  October  1980 
and  twoon  10  November  1982.  Mostly  seen  perched  on  pneumatophores  of 
Avicennia. 

Yellow  White-eye  (Zosterops  lutea) 

The  most  common  mangal-inhabiting  bird  Flocks  of  up  to  7  at  north  and 
south  Cygnet  Marsh  on  all  visits. 

Singing  Honeyeater  (Meliphaga  virescens) 

Two  in  mangal  at  north  Cygnet  Marsh  on  11  November  1982. 
White-breasted  Woodswallow  (Artamus  leucorhynchus) 

Moderately  common  Ten  over  mangal  at  south  Cygnet  Marsh  on  17 
October  1980  (including  3  pale-headed  juveniles)  and  8  at  the  same  place 
on  10  November  1982. 

Little  Crow  (Corvus  bennetti) 

Fifteen  (including  some  immature  birds)  at  south  Cygnet  Marsh  on  17 
October  1980.  Several  old  nests  in  the  mangal  there  also.  This  species  nests 
on  power  poles  at  the  Dampier  Salt  Works  (pers.  comm.  J.  Theunissen). 

DISCUSSION 

Most  of  the  species  in  the  preceding  list  are  waterfowl  and  waders  attracted  to 
the  open  waters  of  the  lagoons  and  surrounding  shallows.  Only  five  species 
are  dependent  on  the  mangal,  namely  the  Mangrove  Heron,  Mangrove  Grey 
Fantail,  Dusky  Flyeater.  Yellow  White-eye  and  White-breasted  Woodswallow. 

The  low  numbers  of  Laro-limicolae  (shorebirds.  terns  etc.)  observed  on  Lake 
MacLeod  is  in  stark  contrast  to  the  large  numbers  occurring  on  other  salt  fields 
on  the  Western  Australian  coast  such  as  Leslie  Salt  (near  Port  Hedland)  and 
Dampier  Salt  (at  Karratha). 

The  salt  works  at  Lake  MacLeod  is  unique  in  Western  Australia  in  that  the  brine 
pumped  from  beneath  the  lake  floor  into  evaporating  ponds  is  supersaturated 
and  contains  little  oxygen  and  few  invertebrates.  At  Leslie  Salt  and  Dampier 
Salt  (Karratha)  sea  water  is  pumped  through  a  series  of  ponds  which  gradually 
increases  its  salinity  by  evaporation  The  first  few  ponds  in  this  staging 
process  are  rich  in  oxygen  and  invertebrates  which  attract  huge  numbers  of 
waders. 

Presumably  the  ponds  at  Lake  MacLeod  are  unsuitable  for  Laro-limicolae 
because  of  their  high  salinity. 
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POSSIBLE  HYBRIDS  BETWEEN  BANKSIA  HOOKERANA  AND 
B.  PRIONOTES  (PROTEACEAE) 

By  Greg  Keighery,  Western  Australian  Wildlife  Research  Centre.  Dept. 
Conservation  and  Land  Management,  P.O.  Box  51,  Wanneroo,  W.A.  6065. 

ABSTRACT 

Analysis  of  a  distinctive  group  of  Banksia  shrubs  near  Lake  Indoon,  suggests  that  they 
may  be  hybrids  between  Banksia  hookerana  and  Banksia  prionotes 

INTRODUCTION 

In  1982  I  was  advised  of  a  possible  hybrid  between  Banksia  hookerana  Meisn. 
and  B.  prionotes  Lindl.  near  Lake  Indoon;  a  freshwater  lake,  1 1  kilometres  west 
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of  Eneabba  towards  Leeman  in  Western  Australia.  Since  hybrids  have  been 
rarelv  reDorted  In  theqenus  Banksia  in  Western  Australia,  a  subsequent 
surveyy  ofPthe  area  hal  been  undertaken  and  the  results  presented  here. 

MATERIALS  AND  METHODS 

SamDles  of  infrutescences  (fruiting  cones),  leaves  and  flowering  spikes  were 
obtained  ?romthesusbectld  hybrids,  and  the  putative  parents  for  comparison. 
The  dodu atTon and ^  surrounding  features  were  photographed  for  added 
documentation,  and  voucher  collections  deposited  in  the  Western  Australian 
Herbarium  (PERTH). 

GENERAL  HABITAT  DESCRIPTION 

The  suspected  hybrids  are  a  group  of  5  mature  trees  occurring  at  the  base  of 
the  eastern  side  of  a  large  stable  sand  dune.  Banksia  prionotes  is  common  on 
the  top  and  higher  slopes  of  the  dune.  Banksia  hookerana  is  found  on  the 
extensive  flats  to  the  east  of  the  dune.  Both  species  occur  in  close  proximity  to 
the  supposed  hybrids. 

The  supposed  hybrids  are  large  dome-shaped  plants  to  3m  x  3m,  quite  unlike 
the  normal  shape  of  B.  pnonotes  present  in  ‘he  area,  because  branching 
occurs  from  near  the  base  of  the  trunk.  The  smooth  grey  mottled  bark  is  similar 
to  that  of  B.  prionotes,  and  all  shrubs  are  single  stemmed  at  the  base. 
Essentially  the  habit  is  like  that  of  gigantic  Banksia  hookerana. 


INFLORESCENCES/ FRUITS 

All  five  plants  sampled  showed  pollen  fertility  levels  over  95%;  compared  to 
that  of  a  suspected  B.  hookerana  x  B.  menziesii  hybrid  (voucher  G  Keighery 
s.n.  7km  W  Eneabba;  deposited  in  PERTH)  which  was  45-55%  pollen  fertile 
The  supposed  hybrids  are  to  all  intents  fully  fertile,  showing  little  evidence  of 
hybrid  sterility. 

Inflorescence  shape  (length  and  width)  fell  within  the  range  of  B.  prionotes, 
but  was  significantly  longer  than  B.  hookerana. 

Fruiting  cones  are  of  similar  size  to  the  parent  inflorescences,  and  all  cones 
bore  fertile  seeds.  With  the  large  intra-plant  variation  in  number  of  follicles  per 
cone  it  was  not  possible  to  ascertain  if  differences  in  fertility  were  present. 
Although  similar  in  size  to  those  of  B. prionotes  the  fruiting  cones  have 
persistent  old  flowers,  which  is  a  characteristic  of  B.  hookerana. 

Seed  from  the  supposed  hybrids  were  viable,  and  the  resulting  seedlings  are 
apparently  of  uniform  morphology  showing  little  sign  of  variation  due  to 
segregation  of  parental  characteristics  (I.R.  Dixon.,  pers.  comm.) 


Table  1.  Inflorescence  measurements  in  mm. 


Banksia  hookerana 

B.  prionotes 

unknown 

Length 

Width 

Length 

Width 

Length 

Width 

1. 

88 

71 

147 

75 

143 

84 

2. 

87 

90 

151 

92 

125 

76 

3. 

76 

81 

145 

83 

135 

71 

4. 

100 

83 

137 

79 

119 

82 

5. 

94 

75 

131 

87 

117 

74 

X 

89 

142 

127 

LEAVES 

The  longest  leaf  from  beneath  an  inflorescence  with  open  flowers  was 
selected  for  measurement.  These  measurements  are  tabulated  in  Tables  2  and 
3.  Representative  leaves  are  illustrated  in  Figure  1. 

All  leaf  measurements,  with  the  exception  of  teeth  number  which  was  constant 
between  species,  showed  the  unknown  Banksias  to  be  intermediate  between 
B.  hookerana  and  B.  prionotes  strongly  suggesting  a  hybrid  origin. 
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Table  2.  Leaf  measurements  of  Banksia  “unknown". 


Leaf  Length 
(cm) 

Maximum 
width  (cm) 

No.  Teeth/side 
(No./cm) 

Length/width 

ratio 

A 

21.0 

1.37 

35  (1.7) 

15 

22.27 

1.47 

36  (1.6) 

15 

B 

16.42 

1.34 

29  (1.8) 

12 

19.72 

1.33 

29  (1.5) 

15 

C 

23.6 

1.51 

36  (1.5) 

16 

20.5 

1.37 

28  (1.4) 

15 

D 

20.52 

1.37 

31  (1.5) 

15 

E 

23.0 

1.29 

31  (1.3) 

18 

Average  leaf  length:  20.9 

Average  leaf  width:  1.4cm 

Number  teeth:  32 

Teeth  per  cm:  1.5 

Length/width  ratio:  15 


Table  3.  Leaf  Measurements  (in  cm)  of  Banksia  hookerana  and  B.  prionotes. 


Leaf  Length 

Max  Width 

No.  teeth  per  side 
(teeth  per  cm) 

Length  width 
ratio 

B.  prionotes 

34.58 

2.62 

34  (1.0) 

13 

31.47 

2.47 

33  (.95) 

13 

29.87 

2.12 

30  (.99) 

14 

35.67 

3.14 

39  (.91) 

11 

32.91 

2.71 

34  (.96) 

12 

B.  hookerana 

14.81 

1.12 

37  (2.5) 

13 

15.50 

.97 

34  (2.2) 

16 

14.52 

1.01 

31  (2.1) 

14 

15.73 

.84 

32  (2.0) 

19 

17.12 

1.07 

38  (2.2) 

16 

B.  prionotes  ■ 

B.  hookerana 

Average  leaf  length: 

32.9 

15.53 

Average  leaf  width: 

2.61 

1.02 

No.  teeth: 

34 

34 

Teeth  per  cm: 

1 

2 

Length/width  ratio: 

13 

16 

CONCLUSION 

The  Banksias  at  Lake  Indoon  are  intermediate  in  habit,  fruit  and  leaf 
morphology  between  8.  hookerana  and  8.  prionotes,  which  is  highly 
suggestive  of  a  hybrid  origin.  However,  the  lack  of  pollen  sterility,  and 
segregation  in  the  offspring  is,  unusual.  I  attempted  to  artificially  cross  the 
species,  but  was  unsuccessful,  and  resolving  this  problem  must  await  the 
raising  of  artificial  hybrids. 

On  balance  the  plants  at  Lake  Indoon  are  hybrids  between  Banksia  hookerana 
and  Banksia  prionotes.  Currently  they  are  outside  the  Lake  Indoon  Recreation 
Reserve,  and  because  of  the  rarity  of  natural  hybrids  in  the  genus  Banksia  (or 
the  Proteaceae  as  a  whole)  deserve  to  be  given  special  protection  to  preserve 
them  for  future  study. 
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Figure  1.  Representative  leaves  of  Banksia  from  the  study  site, 
a:  Banksia  hookerana 
b:  Banksia  unknown 
c:  Banksia  prionotes 
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FROM  FIELD  AND  STUDY 


Egernia  inornata,  an  additional  reptile  record  for  the  Shark  Bay  Region  —  The 

herpetofauna  of  the  Shark  Bay  region  isextremely  rich  and  diverse,  with  a  total 
of  105  species  and  sub-species  of  reptiles  and  amphibians  previously 
recorded  (Storr  and  Harold  1978:  Rec.  West.  Aust.  Mus.  6(4):  449-467;  1980: 
West.  Aust.  Nat.  14(8):  240;  Storr  1981:  Rec.  West.  Aust.  Mus.  9(3):  235-271; 
1984:  Rec.  West.  Aust.  Mus.  11(2):  109-118;  King  and  Roberts  1982:  West.  Aust. 
Nat.  15(2):  21-22.).  One  noticeable  absence  from  the  known  herpetofauna  of 
the  mainland  was  a  representative  of  the  Egernia  whitii  species  complex, 
widespread  in  sandy  habitats,  although  an  isolated  population  of  E. 
multiscutata  occurs  on  Bernier  Island. 

A  single  specimen  of  Egernia  inornata  (Australian  Museum  R105730)  was  pit- 
trapped  on  10  February  1982,  17  km  air  distance  SE  of  Nanga  homestead,  in 
26°20'S  1 13Ci57'E.  The  specimen  was  collected  on  the  crest  of  a  high  red  sand 
dune  in  open  Acacia  scrub  with  sparse  ground  cover.  Pianka  and  Giles  (1982: 
West.  Aust.  Nat.  15(2):  8-12)  noted  thatE  inornata  showed  a  preference  for  the 
upper  slopes  and  crests  of  dunes  in  the  Great  Victoria  Desert. 

The  nearest  records  of  E.  inornata  are  from  East  Yuna  Nature  Reserve  to  the 
south-east  (Dell  and  Chapman  1981:  Rec.  West.  Aust.  Mus.  Suppl.  (13):  95- 
102)  and  Merlinleigh  to  the  north-east  (Storr  1968:  J.  Proc.  Roy.  Soc.  West. 
Aust.  51(2):  51-62),  both  over  250  km  distant. 

This  record  is  the  first  E.  inornata  In  a  near  coastal  situation  and  extends  the 
parapatric  distributions  of  E.  inornata  and  E.  multiscutata  shown  by  Storr 
(1978:  Rec.  West.  Aust.  Mus.  6(2):  147-187)  to  the  Shark  Bay  region.  The 
occurrence  of  E.  inornata  near  the  coast  in  this  instance  may  be  due  to  the 
close  proximity  of  red  sand  dunes  to  the  coast. 

Our  field  work  in  Western  Australia  was  facilitated  by  a  grant  to  G.M.S.  from 
the  Peter  Rankin  Trust  Fund  for  Herpetology,  and  permits  from  the 
Department  of  Fisheries  and  Wildlife. 

—  G.M.  SHEA,  13  Residence,  Rozelle  Hospital,  Rozelle.  N.S.W.  2039  and  R.W. 

WELLS,  P.O.  Box  409,  Katoomba,  N.S.W.  2780. 


Brown  Quail  at  Carnarvon  —  On  19  September  1985  I  heard  the  rising  di¬ 
syllabic  whistling  calls  of  a  Brown  Quail  Coturnix  australis  at  McNeill  Claypan 
(24°54'  S,  113"45'  E),  near  Carnarvon.  The  quail  was  concealed  in  dry  rank 
grass  growing  amongst  the  trunks  and  low  branches  of  a  belt  of  eucalypts 
fringing  the  drying  lagoon. 

When  subsequently  flushed,  the  quail  was  identified  by  its  large  size,  rather 
uniform  dark  brown  coloration  and  noisy,  laboured  flight.  Identification  as 
Stubble  Quail  C.  novaezelandiae  was  ruled  out  on  these  three  points:  the 
Stubble  Quail  has  a  tri-syllabic  call  which  does  not  terminate  with  a  strong 
upward  inflection;  the  Stubble  Quail  issmallerand  paleron  its  underparts:and 
the  Stubble  Quail  has  stronger  flight  with  less  noisy  wingbeats. 

The  Brown  Quail  is  not  recorded  in  the  Carnarvon  district  in  'The  Atlas  of 
Australian  Birds’  (Blakers  et  al.  1984),  the  nearest  records  being  500  -700  km 
distant.  Storr  lists  records  of  Brown  Quail  as  close  as  the  Onslow  district  in 
'Birds  of  the  Pilbara  Region,  Western  Australia'  (W.A.  Museum,  1984),  butdoes 
not  mention  any  records  of  the  Brown  Quail  for  the  Gascoyne  Region  (Rec. 
West.  Aust.  Mus.  Supplement  No.  21,  1985). 

—  ROGER  JAENSCH,  Royal  Australasian  Ornithologists  Union,  30/15 
Olgilvie  Rd..  Canning  Bridge,  Western  Australia  6153. 
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ABSTRACT 


A  preliminary  botanical  survey  of  Bungle  Bungle  and  Osmond  Range  in  the  south-¬ 
eastern  Kimberley  Division  of  Western  Australia  was  undertaken  in  1984.  Descriptions 
of  18  vegetation  types  and  an  annotated  list  of  403  plant  species  are  presented.  Previous 
studies  of  the  physical  environment  are  reviewed.  A  brief  history  of  land  use  and 
botanical  exploration  is  presented.  Conservation  status  and  botanical  significance  of 
vegetation  types  and  plant  species  arc  discussed. 
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INTRODUCTION 

A  botanical  survey  of  a  previously  poorly  known  and  apparently  uncollected 
region  of  the  south-eastern  Kimberley  Division  of  Western  Australia  was 
undertaken  in  May  and  July  1984,  during  the  ‘dry’  season.  Descriptions  of 
vegetation  types  and  an  annotated  list  of  403  species  supported  by  voucher 
collections  are  included  in  this  paper.  A  complete  set  of  voucher  specimens 
is  shared  between  the  Western  Australian  Herbarium  and  the  National 
Herbarium  of  Victoria  although  each  collection  is  close  to  complete. 
Duplicates  were  distributed  to  specialists  in  particular  taxa. 

LOCALITY 

The  study  area  is  shown  in  Map  1 .  The  area  is  located  around  the  abandoned 
Bungle  Bungle  Outcamp  (latitude  17°2PS,  longitude  128°21’E)  and  lies 
approximately  160  km  S  of  Kununurra  and  120  km  NE  of  Halls  Creek,  the 
two  nearest  towns.  The  area  is  within  the  Shire  of  Halls  Creek  and  is  50 
km  W  of  the  Northern  Territory  border. 

Most  of  the  study  area  lies  within  the  Ord  River  Station,  managed  by  the 
Western  Australian  Department  of  Agriculture  as  a  reserve  for  regeneration 
of  eroded  areas  in  the  Ord  River  catchment  area.  Osmond  Valley,  Texas 
Downs  and  Mabel  Downs  are  privately  managed  pastoral  leases  in  the  north 
of  the  study  area. 


NARRATIVE 

The  spectacular  geomorphology  of  the  sandstone  ruiniform  towers  (Fig.  1) 
and  steep  cliffs  (Fig.  2)  of  the  Bungle  Bungle  massif  First  attracted  media 
attention  in  late  1982  and  1983.  The  resulting  influx  of  tourists  prompted 
detailed  consideration  of  management  requirements  for  the  region  by  the 
Western  Australian  Government  (Bungle  Bungle  Working  Group  1984).  The 
present  study  was  undertaken  to  contribute  botanical  information  to  the 
planning  process. 

The  study  reported  here  is  based  on  field  work  undertaken  during  the  1984 
dry  season.  An  initial  camp  was  made  from  May  13-16  at  Winnama  Spring. 
The  party  at  this  stage  comprised  three  botanists,  S.J.  Forbes  (National 
Herbarium  of  Victoria),  J.H.  Willis  (formerly  National  Herbarium  of 
Victoria)  and  E.A.  Chesterfield  (State  Forests  and  Lands  Service,  Victoria), 
assisted  by  S.P.  Lloyd  and  P.  Woodward.  Collections  and  observations  were 
made  on  foot  in  the  Winnama  Gorge  area  and  by  vehicle  along  the  access 
road  south  to  Palms  Yard  and  along  its  continuation  as  a  mineral  exploration 
track  as  far  east  as  Wulwuldji,  an  area  then  in  use  as  a  geologist’s  camp 
by  Samim  Australia  Pty.  Ltd.  Collections  of  Forbes  (nos.  1974-2037),  Willis 
(72  unnumbered)  and  Chesterfield  (nos.  186-238)  were  made  during  this  initial 
camp. 

The  second  phase  of  field  work  from  July  4-17  began  with  the  charter  of 
a  fixed  wing  aircraft  at  Turkey  Creek  to  fly  over  the  study  area.  The  first 
few  days  of  this  phase  were  coincidental  with  an  inspection  of  the  region 
by  the  Western  Australian  Environmental  Protection  Authority  Bungle 
Bungle  Working  Group.  The  party  for  this  stage  comprised  Forbes  and  two 
additional  botanists  K.F.  Kenneally  (Western  Australian  Herbarium)  (assisted 
by  D.J.  Choules  Edinger  and  P.J.  Spencer)  and  N.H.  Scarlett  (La  Trobe 
University).  In  addition  a  photographer,  C.J.  Totterdell  (CSIRO),  two  soil 
conservationists,  A.  Mitchell  and  W.A.  Papst  (Soil  Conservation  Authority, 
Victoria)  and  an  anthropologist  D.B.  Rose  (Australian  Institute  of  Aboriginal 
Studies)  were  with  the  party  for  various  periods.  Two  vehicles  belonging 
to  the  party  were  used  for  access  through  Palms  Yard  and  Wulwuldji.  Scarlett 
and  Rose  worked  largely  independently  on  ethnobotanical  studies  with  Gidja 
people  from  the  Warmun  Community  at  Turkey  Creek  in  a  third  vehicle 
belonging  to  R.  Wallaby  from  July  7  onwards. 
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Figure  1.  Arrays  of  sandstone  towers  (ruiniform  relief),  here  seen  in  the  north  eastern  area  of  the  massif,  have  come  to  be 
regarded  .as  the  characteristic  landscape  feature  of  the  Bungle  Bungle  massif.  Photo  KFK. 


Figure  2.  On  its  western  side  the  Bungle  Bungle  massif  is  bounded  by  cliffs  that  rise  abruptly  from  the  surrounding  lowlands. 
Photo  KFK. 
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Camps  were  made  at  Dutbu  (July  5),  on  the  access  track  at  the  first  crossing 
of  Red  Rock  Creek  (July  6),  at  Bellburn  Creek  west  of  the  Bungle  Bungle 
massif  (July  7)  and  subsequent  camps  on  Red  Rock  Creek  east  of  the  Bungle 
Bungle  Outcamp.  An  overnight  camp  was  also  made  by  Forbes  and  Scarlett 
at  Blue  Holes  (July  13)  on  the  Ord  River. 

Collections  and  observations  were  made  by  vehicle  and  on  foot.  A  Bell 
Jetranger  helicopter  allowed  Kenneally  and  Forbes  access  to  Piccaninny 
Gorge  and  the  summit  of  the  Bungle  Bungle  massif  on  July  12.  Collections 
of  Forbes  (nos.  2516-2693)  and  all  those  of  Kenneally  (nos.  9184-9301)  and 
Scarlett  (nos.  84-290  —  84-388)  were  made  during  this  period.  Scarlett’s 
ethnobotanical  studies  are  reported  elsewhere  (Scarlett  unpub.  &  in  prep.). 

Additional  collections  made  at  the  end  of  the  wet  season  between  3  &  10 
April  1985  were  provided  by  Marion  I.  Blackwell  and  Arthur  S.  Weston. 

HISTORY 

The  country  surrounding  the  upper  reaches  of  the  Ord  River  remained 
virtually  unexplored  by  Europeans  until  Alexander  Forrest’s  expedition  from 
the  De  Grey  River  to  Port  Darwin  in  1879.  Forrest  and  another  member 
of  his  party,  James  Carey,  made  some  botanical  collections  and  “although 
hardly  any  new  species  were  discovered,  (they)  seemed  still  of  sufficient 
interest ...  as  the  localities  for  every  kind  of  plant  were  accurately  recorded, 
and  .  .  .  new  data  concerning  the  natural  spread  of  many  of  the  rarer  species 
became  available.’’  (Mueller  1880). 

The  specimens  were  forwarded  to  Mueller  who  published  a  catalogue  of 
plants  from  the  expedition  (Mueller  op.  cit.).  Forrest’s  route  passes  through 
the  southernmost  boundary  of  the  study  area  along  the  Ord  River;  however 
Mueller’s  locality  ‘Ord  River’  is  generalised  to  include  the  route  as  far  north 
as  the  Negri  River.  The  specimens  from  this  locality  (Appendix  1)  are  few 
and  include  no  type  material. 

Mueller’s  catalogue  incorporates  some  of  his  own  collections  and 
observations  made  when  he  accompanied  Augustus  Gregory’s  exploration 
of  the  Victoria  River  and  Sturt  Creek  in  1855-56  during  the  North  Australian 
Expedition.  Although  these  collections  are  east  and  south  of  the  study  area 
(see  Cumpston  1972)  the  specimens  constitute  the  first  from  the  south-eastern 
Kimberley  and  are  therefore  of  historical  interest.  A  number  of  types  of 
species  collected  within  the  study  area  are  included  (Appendix  2). 
Unfortunately  many  of  the  collections  were  destroyed  en  route  from  Timor 
to  Sydney. 

A  complete  list  of  type  material  from  Sturt  Creek  has  been  compiled  from 
Bentham  (1863-1878)  by  J.H.  Willis  (Appendix  3).  Many  of  these  species 
may  reasonably  be  expected  to  occur  within  the  study  area;  their  absence 
from  Mueller’s  published  account  (Mueller  op.  cit.)  is  apparently  a  result 
of  his  including  only  ‘data  from  .  .  .  unpublished  diaries’  rather  than  from 
specimens,  many  of  which  would  have  been  on  loan  to  Bentham  at  Kew. 
A  complete  list  of  type  material  collected  by  Mueller  from  the  Fitzmaurice 
River,  Victoria  River,  Wickham  River,  Depot  Creek,  Depot  Pool  and 
Hookers  Creek  is  not  available  but  could  be  compiled  from  Bentham  (op. 
cit.)  and  papers  published  by  Mueller  on  his  return  (e.g.  Mueller  1859  a  &  b). 

In  1882  John  Pentacost,  a  surveyor  employed  by  the  Duracks,  explored  west 
of  the  Ord  River  (Durack  1983)  and  in  1883  J.S.  Brooking  and  H.F. 
Johnston,  accompanied  by  E.T.  Hardman,  a  geologist,  began  a  survey  of 
the  Kimberley  by  triangulation.  At  the  request  of  Alex.  Forrest  the  surveyors 
collected  plant  specimens  which  were  forwarded  to  Mueller  (Johnston  1962); 
however  none  of  this  material  is  known  with  certainty  to  have  come  from 
the  study  area.  A  number  of  specimens  collected  by  Johnston  have  been 
located  at  the  National  Herbarium  of  Victoria  (MEL),  including  the  type, 
material  of  Triumfetta  johnstonii  F.Muell.  (MEL  1530388),  named  after 
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Johnston  by  Mueller,  and  a  specimen  of  the^Boab,  Adansonia  gregorii 
F.Muell.  (MEL  1530226-27).  The  collections  are  dated  1884  and  the  localities 
are  no  more  precise  than  ‘near  the  Ord  River’. 

As  a  result  of  reports  from  Forrest’s  expedition,  pastoral  development  in 
the  south-eastern  Kimberley  was  rapid.  In  1883  Nat  Buchanan  took  4,000 
head  of  cattle  into  the  Kimberley  to  stock  Ord  River  Station  for  the  Victorian 
partnership  of  William  Osmand  (Figure  3),  a  Stawell  mine-owner,  and  Joseph 
Panton  (Figure  4),  a  Melbourne  magistrate,  thus  being  first  with  cattle  in 
the  Kimberley  (Durack  1983).  (The  alternative  spelling  Osmond  is 
occasionally  used  and  Osmand  may  have  been  indifferent  on  this  point. 
Nevertheless  his  death  is  registered  as  Osmand  and  an  early  map  of  the  region 
(Young  1886)  uses  this  spelling  for  the  Osmand  Range  and  Osmand  Creek.) 
During  the  ‘dry*  the  Ord  would  provide  no  barrier  to  stock  and  the  small 
but  attractive  pastures  of  the  Antrim  land  system  around  Bellburn  Creek, 
Osmond  Creek  and  Red  Rock  Creek  would  have  led  stock  and  stockmen 
into  the  study  area  soon  after.  Osmand  and  Panton  travelled  to  the  Kimberley 
on  Osmand’s  steam-yacht  ‘Cushie  Doo*  in  1885.  Panton  was  acquainted 
with  Mueller  apparently  through  the  Royal  Geographical  Society  of 
Australasia  (a  sketch  of  Mueller  by  Panton  is  included  as  Figure  5).  Although 
Panton  collected  specimens  for  Mueller  in  the  West  Kimberley  (Panton  1885) 
circumstances  contrived  to  prevent  his  landing  in  the  East  Kimberley  (Panton 
unpub.)  and  he  returned  to  Melbourne  without  seeing  Ord  River  Station. 
A  new  Gardenia  species  was  named  by  Mueller  (1887)  after  Panton  (from 
Panton’s  collections  at  Lagrange  Bay  in  the  West  Kimberley)  but  never  validly 
published. 


Figure  3.  W.H.S.  Osmand  (1824-1901),  partner  in  Ord  River  Station. 
(Reproduced  with  permission  from  The  Library  of  the  Parliament  of 
Victoria). 
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Figure  4.  J.A.  Panton  (1831-1913),  partner  in  Ord  River  Station  and 
botanical  collector.  (Reproduced  with  permission  from  La  Trobe  Collection, 
State  Library  of  Victoria). 

After  Osmand’s  death  in  1901,  Perth  land  magnate  Samuel  Copley  purchased 
Ord  River  Station.  By  1906  it  is  estimated  that  Ord  River  carried  between 
80,000  and  100,000  head  of  cattle  (Durack  1983).  At  this  stage  smaller  leases 
in  the  northern  Bungles  were  established  and  often  stocked  by  ‘shaking*  (a 
polite  term  for  stealing)  Ord  River  cattle.  In  1914  Ord  River  Station  was 
sold  to  Vesteys  which  (through  various  subsidiaries)  consolidated  the  northern 
leases  (including  Bungle  Bungle  Station)  into  Ord  River  Station  by  1948. 
In  1967  the  lease  was  resumed  by  the  Western  Australian  Government  in 
order  to  rehabilitate  severely  degraded  land  systems.  Osmond  Valley,  Texas 
Downs  and  Mabel  Downs  are  the  only  remaining  private  pastoral  leases  in 
the  study  area. 

Unfortunately  managers  of  Ord  River  Station  (for  absentee  leaseholders) 
and  surrounding  leases  seem  to  have  had  little  interest  in  plant  collecting 
and  neither  the  leaseholders  nor  early  managers  such  as  Bob  Button  or 
Charlie  Young  appear  to  have  forwarded  specimens  to  herbaria.  In  contrast 
material  collected  by  leaseholders  downstream  on  the  Ord  River  including 
F.  Connor,  K.M.  and  M.P.  Durack  figure  prominently  in  early  Kimberley 
collections  (see  Gardner  1952). 

The  redoubtable  Government  Botanist,  C.A.  Gardner,  made  significant 
collections  for  the  W.A.  Herbarium  in  the  east  Kimberley  in  1944  chiefly 
along  the  lower  Ord  River.  Contemporary  collections  have  been  made  during 
rangeland  surveys  and  regeneration  trials  by  the  Western  Australian 
Department  of  Agriculture.  Chris  Done  of  the  Department  of  Conservation 
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Figure  5.  F.  von  Mueller  (1825-1896),  botanist  and  explorer,  drawn  by  J.A. 
Panton.  (Reproduced  with  permission  from  the  Royal  Historical  Society 
of  Victoria). 

and  Land  Management  and  freelance  botanist  Arthur  S.  Weston  have  also 
contributed  specimens  to  the  W.A.  Herbarium. 

The  availability  of  further  information  regarding  collections  in  the  region 
will  be  facilitated  by  the  current  programme  of  computerising  herbarium 
records. 


CLIMATE 

A  description  of  climate  of  the  study  area  may  be  found  in  Slatyer  (1970) 
and  valuable  summaries  in  Beard  (1979)  and  Bungle  Bungle  Working  Group 
(1984).  The  study  area  may  be  described  as  having  a  dry,  monsoonal  climate. 
The  mean  annual  rainfall  for  the  nearest  station,  Turkey  Creek  (40  km  to 
the  north-west),  is  681  mm,  which  is  virtually  confined  to  the  ‘wet*  season 
from  December-March.  The  mean  may  be  misleading,  as  the  region  has 
extreme  seasonal  variability  in  annual  rainfall.  Rainfall  is  confined  to 
relatively  few  events,  reflected  in  an  extreme  24  hour  rainfall  of  215  mm 
(at  Halls  Creek).  Monthly  mean  maximum  temperature  reaches  a  peak  of 
39.6°C  in  November  and  the  lowest  monthly  mean  minimum  is  12.3°  during 
July.  Sub-zero  ground  temperatures  were  experienced  by  the  party  on  July 
6  at  Red  Rock  Creek.  Monthly  mean  relative  humidity  reaches  a  peak  of 
40%  during  the  ‘wet*  and  drops  to  17%  during  the  ‘dry*. 
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GEOLOGY 

The  study  area  has  been  geologically  mapped  at  1:250,000  scale  by  Dow 
and  Gemuts  (1967)  whose  mapsheet  and  explanatory  booklet  should  be 
referred  to  for  details  of  geology.  A  useful  summary  of  the  geology  of  the 
Kimberley  based  on  Memoir  No.  2  of  the  Geological  Survey  of  Western 
Australia  (1975)  may  be  found  in  Beard  (1979),  while  details  pertinent  to 
the  study  area  are  included  in  the  report  of  the  Bungle  Bungle  Working  Group 
(1984).  Traves  et  al.  (1970)  also  provide  a  valuable  background  for  the 
geology  of  the  Ord-Victoria  area.  The  following  notes  are  drawn  from  the 
above  sources. 

The  south-eastern  Kimberley  is  divided  into  three  major  geological  units, 
namely  the  Halls  Creek  Province  surrounding  the  Halls  Creek  Mobile  Zone, 
the  Ord  Basin  (represented  in  the  study  area  by  the  Hardman  Sub-Basin) 
and  the  Victoria  River  Basin.  The  study  area  is  composed  of  areas  of  each 
of  these  three  units. 

The  oldest  rocks  exposed  in  the  study  area  occur  in  the  Halls  Creek  Province 
(the  western  margin  of  the  study  area)  and  are  formed  from  Archaean  Halls 
Creek  Group  sediments.  Some  evidence  suggests  these  sediments  may  have 
been  laid  down  over  the  entire  east  Kimberley.  Subsequent  folding, 
metamorphism  and  basic  intrusions  followed  into  the  Lower  Proterozoic. 
Major  activity  characterised  the  Halls  Creek  Mobile  Zone  and  there  is 
evidence  that  during  the  Adelaidean  the  zone  formed  a  glaciated  range.  The 
Mobile  Zone  probably  controlled  sedimentation  to  the  east  and  west. 

The  later  Victoria  River  Basin  sediments  are  comprised  of  Proterozoic 
sandstones  and  dolomites  containing  stromatolites.  Such  deposits  characterise 
the  Osmond  Range. 

During  the  Lower  Cambrian  the  extensive  outpouring  of  basalts  known  as 
the  Antrim  Plateau  Volcanics  covered  most  of  the  study  area.  A  few  relict 
outcroppings  are  exposed  north  and  west  of  the  Bungle  Bungle  massif. 

Marine  transgressions  followed  during  the  Lower  Palaeozoic.  The  Hardman 
Sub-Basin  was  formed  east  of  the  Halls  Creek  Province  and  south  of  the 
present  Osmond  Range  as  a  result  of  upward  drag  along  faults  in  these 
regions.  The  Sub-Basin  accumulated  Negri  Group  sediments  of  hard 
crystalline  limestones  and  soft  shales  now  exposed  as  Headley  limestones 
and  Nelson  shales. 

Following  uplift  and  erosion  the  Elder  sandstones  were  deposited  during 
the  Devonian  and  are  presently  exposed  as  the  Bungle  Bungle  massif  and 
Dixon  Range.  Erosion  of  these  sandstones  has  produced  the  plains  of  the 
Buchanan  Land  System. 


SOILS 

Soils  within  the  study  area  are  principally  determined  by  geology.  The  most 
extensive  are  lithosols,  characteristic  of  rocky  slopes  and  uplands.  These 
soils  are  undifferentiated,  containing  large  amounts  of  rock  fragments  and 
displaying  little  pedological  development.-  A  varied  relief  usually  confines 
such  soils  to  scattered  pockets  and  fissures.  The  alluvial  soils  constitute  a 
second  undifferentiated  group  confined  to  levees,  terraces  and  floodplains 
of  major  watercourses.  Alluvial  soils  are  substantially  unaffected  by 
weathering,  and  must,  therefore  be  confined  to  relatively  recent  deposits. 
The  parent  material  defines  the  nature  of  both  groups  of  undifferentiated 
soils. 

Cracking  clay  soils  are  developed  on  poorly  drained  calcareous  and  basic 
igneous  rocks  or  alluvium  and  colluvium  derived  from  these  rocks.  Although 
generally  referred  to  as  ‘black  soil  plains’  such  clays  are  typically  grey  or 
brown.  The  soils  are  alkaline,  crack  deeply  in  the  dry  season  and  are  self¬ 
mulching.  Leached  gradational  soils  are  found  as  red  and  yellow  earths 
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developed  on  the  sandy  erosion  plains  of  the  Buchanan  Land  System 
surrounding  the  Bungle  Bungle  massif.  These  soils  are  massive  with  weak 
profile  differentiation. 

A  useful  description  and  classification  for  soils  within  the  study  area  may 
be  found  in  Stewart  (1970a). 


GEOMORPHOLOGY  AND  LAND  SYSTEMS 

For  details  of  geomorphology  and  land  systems  the  reader  is  referred  to 
CSIRO  Land  Research  Series  report  for  the  Ord-Victoria  area  (Paterson 
1970;  Stewart  et  al.  1970b),  the  Western  Australian  Department  of 
Agriculture  report  for  Ord  River  Station  (de  Salis  1982)  and  the  Bungle 
Bungle  Working  Group  Draft  Report  (1984). 

A  summary  of  the  land  systems  considered  in  the  present  study  is  adapted 
from  the  Bungle  Bungle  Working  Group  Draft  Report  (op.  cit.)  to  assist 
interpretation  of  the  vegetation  descriptions. 

Antrim  Land  System 

Land  units  —  Upland  and  lowland  land  units. 

Location  —  The  Antrim  Land  System  is  situated  in  the  main  to  the  south 
of  the  study  area.  However  it  is  present  as  a  narrow  strip  to  the  west  and 
north  of  the  Bungle  Bungle  massif  where  it  marks  the  edge  of  the  Hardman 
Sedimentary  Basin. 

Geology  —  Confined  to  Antrim  Plateau  Volcanics  principally  basalts  of 
Lower  Cambrian  age. 

Geomorphology  —  Within  the  study  area  the  land  system  consists  of  rough 
stony  hills,  and  associated  narrow  outwash  plains  (respectively  the  upland 
and  lowland  land  units). 

Soils  —  Lithosols  in  uplands,  juvenile  cracking  clays  on  the  outward  plains. 

Condition  —  Upland  areas  stable,  lowland  unit  severely  degraded  with 
extensive  sheet  and  gully  erosion.  Donkeys,  camels  and  feral  cattle  common. 

Buchanan  Land  System 

Land  units  —  Uplands,  sandplain,  frontage  plain. 

Location  —  Forms  much  of  the  core  of  the  study  area  in  association  with 
the  Elder  Land  System  (below). 

Geology  —  Derived  from  the  underlying  Elder  Sandstone. 

Geomorphology  —  A  structural  bench  forming  extensive  undulating 
sandplains. 

Soils  —  Deep  siliceous  red  and  yellow  sands  and  red  and  yellow  earths  and 
on  the  narrow  frontage  plains,  fine  white  sands. 

Condition  —  All  units  are  in  good  condition  with  no  erosion.  They  are 
usually  distant  from  water,  generally  unpalatable  to  stock  and  have  thus 
attracted  little  grazing  pressure.  Sandy  soils  break  down  under  vehicle  usage. 

Dockrell  Land  System 

Land  unit  —  Not  subdivided  into  land  units. 

Location  —  The  Dockrell  Land  System  is  located  along  the  western  boundary 
of  the  study  area  running  parallel  to  the  Halls  Creek  Mobile  Zone. 

Geology  —  Sedimentary  and  metamorphics  of  the  Archean  period 
predominantly  sub-greywacke,  phyllite  and  conglomerate  rocks. 

Geomorphology  —  Complex  folded  hills  and  ridges. 
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Soils  —  Sparse  gravelly  lithosols. 

Condition  —  Inherently  stable  land  with  vegetation  largely  unpalatable  to 
stock,  has  suffered  little  grazing  pressure  and  is  in  excellent  condition. 

Elder  Land  System 

Land  units  —  Uplands,  cuestas  and  cuesta  backslopes,  lower  slopes. 

Location  —  An  extensive  land  system  which  includes  the  Bungle  Bungle 
massif. 

Geology  —  Confined  to  Elder  Sandstones  and  sandplains  derived  from  this 
parent  rock. 

Geomorphology  —  Structural  plateau  (Bungle  Bungle)  and  cuestas. 

Soils  —  Exposed  rock  to  sandy  lithosols  on  the  upland  and  cuesta  units, 
sandy  to  friable  calcareous  soils  on  the  lower  footslopes. 

Condition  —  Uplands  and  cuesta  land  units,  show  no  degradation  or  erosion. 
They  attract  little  grazing  pressure  as  the  vegetation  is  unpalatable  and  the 
land  often  inaccessible  to  stock  and  distant  from  water.  Lower  slopes  land 
unit,  fair  condition  with  some  gutters  and  sheet  erosion  on  the  calcareous 
soils.  Evidence  of  fairly  heavy  grazing  on  this  unit. 

Wickham  Land  System 

Land  units  —  not  subdivided  into  land  units. 

Location  —  The  Wickham  Land  System  comprises  the  Osmond  Range, 
located  along  the  northern  and  north  western  boundaries  of  the  study  area 
and  extending  beyond  the  study  area  in  the  west  to  Halls  Creek  Mobile  Zone. 

Geology  —  Formed  on  shales,  siltstones,  sandstone,  conglomerates  and 
dolomites  of  the  Proterozoic  period.  It  forms  the  geographic  barrier  in  the 
northern  and  north  western  edges  of  the  Hardman  Sedimentary  Basin. 

Geomorphology  —  Strike  ridges  and  cuestas  formed  on  a  faulted  anticline 
with  intense  drainage  patterns  and  rugged  inaccessible  terrain. 

Soils  —  Stony  lithosols  between  rock  sheets,  boulders  and  outcrops,  duplex 
soils  on  mid  and  lower  slopes  and  some  development  of  dark  clay  loams 
in  major  valley  bottoms. 

Condition  —  The  upland  areas  are  inherently  stable  and  inaccessible  to  stock 
and  are  in  excellent  condition.  Some  of  the  broader  valleys  in  Osmond  Valley 
pastoral  lease  show  evidence  of  localised  sheet  and  gully  erosion  but  are 
largely  in  good  condition.  Donkeys  and  cattle  are  common  in  valley  areas. 


PREVIOUS  VEGETATION  STUDIES 

A  vegetation  map  and  explanatory  notes  for  the  Kimberley  have  been 
prepared  by  Beard  (1979)  and  a  land  systems  report  and  map  published  in 
the  CSIRO  Land  Research  Series  for  the  Ord-Victoria  region  by  Stewart 
et  al.  (1970).  Beard’s  report  provides  an  excellent  overview  of  Kimberley 
vegetation.  Both  maps  are  at  a  scale  of  1:1,000,000  and  have  relied  largely 
on  photo  interpretation  with  limited  field  observations  and  specimen 
vouchers.  This  has  resulted  in  certain  errors  of  detail  which  have  become 
apparent  as  a  result  of  our  own  work;  for  example  both  erroneously  report 
Eucalyptus  brevifolia  as  dominant  on  the  Bungle  Bungle  plateau  and  Osmond 
Range,  where  in  fact  the  dominant  species  are  E.  cliftoniana  and  E.  collina 
respectively.  Eucalyptus  collina ,  the  dominant  species  of  sandplain 
surrounding  the  Bungle  Bungle  massif  is  incorrectly  mapped  as  E.  pruinosa 
by  Stewart  et  al.  and  as  E.  tectifica  and  E.  terminal  is  by  Beard. 

The  broad  scale  of  these  studies  has  likewise  precluded  the  inclusion  of 
restricted  vegetation  types  such  as  most  of  those  in  the  riparian  complex. 
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Figure  6.  Bed  of  Red  Rock  Creek  looking  east  towards  Red  Rock.  The  creek  bank  is  fringed  with  a  narrow  stand  of 
Eucalyptus  camaldulensis  (white-barked)  and  Terminalia  platyphylla  (dense  canopy)  to  left  of  Red  Rock.  Photo  KFK. 
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VEGETATION  DESCRIPTIONS  OF  BUNGLE  BUNGLE, 
OSMOND  RANGE  AND  WINNAMA  GORGE 

The  following  account  of  vegetation  in  the  study  area  is  based  on  notes 
prepared  in  the  field  from  aerial  and  ground  reconnaissance.  The  structure 
(based  on  Specht  et  al.  1974)  and  physiognomically  dominant  species  were 
noted  according  to  topography,  soils  and  geology  to  establish  homogeneous 
vegetation  types.  This  essentially  subjective  approach  is  suitable  for  primary 
survey,  however  additional  vegetation  types  and  some  refinement  of  those 
already  noted  could  be  expected  to  result  from  further  fieldwork,  especially 
during  the  wet  season.  The  term  ‘spinifex’  refers  to  hummock  grasses  of 
the  genera  Triodia  and/or  Plectrachne.  Preparation  of  a  vegetation  map 
based  on  field  checking  by  helicopter  of  sites  chosen  from  air-photo 
interpretation  would  be  valuable. 

1.  RIPARIAN  COMPLEX  (Figures  6-14) 

1.1  Ephemeral  streams  on  plains  and  broad  valleys  (Figure  6) 

An  open  forest  dominated  by  Lophostemon  grandiflorus  subsp.  riparius 
characterises  ephemeral  stream  courses  on  plains  and  broad  valleys.  Such 
forest  is  restricted  to  a  narrow  fringe,  rarely  extending  beyond  a  single  canopy 
on  each  bank.  Major  streamcourses,  such  as  Red  Rock  Creek,  are 
distinguished  by  the  presence  of  Eucalyptus  camaldulensis  and  Terminalia 
platyphylla.  Occasional  smaller  trees  including  Ficus  coronulata ,  Nauclea 
orientalisy  Vitex  glabrata  and  Canthium  attenuatum  complete  the  overstorey. 

The  understorey  is  dominated  by  tussock  grasses,  especially  Arundinella 
nepalensis,  Coelorhachis  rottboellioides  and  Eulalia  fulva. 

The  stream-bed  may  be  scoured  quite  bare,  although  tussocks  of  Cyperus 
vaginatus  are  common,  and  in  major  streamcourses  Terminalia  bursarina 
may  form  a  low  open  woodland.  The  margins  of  drying  pools  support 
ephemerals  including  Ludwigia  spp.,  Rotala  spp.,  Eriocaulon  spp.  and 
grasses  well  into  the  dry  season. 

This  community  is  typical  of  watercourses  in  the  Antrim,  Dockrell  and 
Wickham  Land  Systems  on  varied  geology.  Availability  of  water  and  the 
presence  of  some  alluvium  are  the  prime  determinants  of  the  vegetation. 

1.2  Permanent  and  semi-permanent  streams  of  Osmond  Valley  and 
surrounds.  (Figures  7  &  8) 

A  complex  of  permanent  and  semi-permanent  streams  occurs  along  the 
northern  fringe  of  the  Osmond  Plateau.  A  broad  band  of  open  forest, 
commonly  extending  beyond  a  single  canopy  fringe  characterises  such  streams 
on  the  plains  and  broad  valleys.  A  number  of  tree  species  not  found  along 
ephemeral  streamcourses  are  dominant,  especially  Melaleuca  leucadendra 
and  Sesbania  formosa  which  form  an  overstorey  to  Pandanus  integer.  The 
groundlayer  is  composed  of  partially  submerged  swards  of  Colocasia 
esculenta  and  Cyclosorus  interrupts.  Rampant  tangles  of  the  creeper 
Passiflora  foetida  may  occur  on  the  margins  of  this  community. 

The  lush  appearance  of  this  community  is  in  vivid  contrast  to  the  surrounding 
sandstone  hills  which  support  a  dry  tree  steppe  (low  open  woodland)  of 
‘spinifex’  and  Eucalyptus  brevifolia.  (see  6.1) 

The  community  is  restricted  to  the  Wickham  Land  System  and  occurs  on 
a  rich  grey-black  humus  and  alluvium. 

1.3  Ord  River  at  Blue  Holes  (Figure  9) 

The  Ord  River  around  Blue  Holes  is  described  as  a  semi-permanent  river. 
Blue  Holes  is  a  series  of  permanent  pools,  now  greatly  reduced  by  silting 
(R.  Wallaby  pers.  comm.).  A  riparian  closed  forest  dominated  by  Melaleuca 
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Figure  7.  Creek  bed  in  Osmond  Valley,  dominated  by  the  screw-pine 
Pandanus  integer  with  a  dense  understorey  of  Colocasia  esculenta  (taro) 
and  the  fern  Cyclosorus  interruptus.  Photo  KFK. 
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Figure  8.  Dense  stands  of  Melaleuca  leucadendra  (cadjeput)  are  common 
on  broad  alluvial  stream  braids.  Photo  KFK. 
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leucadendra ,  Eucalyptus  camaldulensis,  Ficus  coronulata,  F.  racemosa  and 
Terminalia  platyphylla  forms  stands  on  alluvium  adjacent  to  the  river.  A 
formerly  extensive  fringe  of  Phragmites  karka  and  Pandanus  spiralis  has 
been  largely  destroyed  by  floods  (R.  Wallaby,  pers.  comm.).  Terminalia 
bursar ina  forms  a  low  open  woodland  on  strands  in  the  river  course.  The 
only  record  of  Syzygium  eucalyptoides  for  the  study  area  is  from  sandbanks 
at  this  site. 

The  site  is  in  the  Antrim  Land  System. 

1.4  Sheltered  gullies  of  streams  in  Osmond  Valley  and  surrounds  (Figures 
10  &  11) 

Permanent  and  semi-permanent  streams  sheltered  by  deeply  incised  gullies 
support  closed  forest.  Carol lia  brachiata.  Ficus  coronulata,  F.  racemosa  and 
Euodia  elleryana  are  the  dominant  tree  species.  Nauclea  orientalis,  Syzygium 
angophoroides  and  Timonius  timon  are  locally  co-dominant  and  Mallotus 
nesophilus  is  occasionally  sub-dominant.  The  understorey  is  poorly  developed 
with  scattered  shrubs  of  Zizyphus  oenopilia  and  Citriobatus  spinescens  and 
the  herb  Coleus  scutellarioides,  sporadic  on  streambanks.  The  moist  sheltered 
sites  support  a  ferny  understorey  including  Lindsaea  ensifolia ,  Blechnum 
orientale  and  Nephrolepis  hirsutula.  The  climbing  fern  Lygodium 
microphyllum  is  also  present  but  epiphytes  are  absent.  Sheltered  rock  walls 
support  bryophytes  and  a  rare  fern  ally,  Psilotum  nudum . 

The  occurrence  of  such  well  developed  closed  forest  has  not  previously  been 
reported  for  the  S.E.  Kimberley  and  represents  the  extreme  inland  penetration 
of  such  forest  for  Western  Australia.  Narrow  fringing  riparian  communities 
with  similar  species  composition  have  been  recorded  from  around  pools  in 
Flying  Fox,  Smoke  and  Limestone  Creeks  in  the  East  Kimberley  (Dames 
&  Moore,  1982).  This  riparian  community  is  of  special  biogeographic  and 
botanical  interest. 

The  community  is  restricted  to  the  Wickham  Land  System  and  occurs  on 
black  alluvium. 

1.5  Ephemeral  streams  on  the  Bungle  Bungle  plateau  (Figure  12) 

All  streams  on  the  plateau  are  ephemeral,  although  permanent  water  is  found 
in  rockholes  in  streambeds.  Streams  incise  sandstone  gullies,  commonly  to 
about  10  m,  which  offer  niches  not  available  on  the  remainder  of  the  plateau. 
Accordingly,  the  majority  of  species  noted  for  the  plateau  are  from  stream 
surrounds. 

The  overstorey  is  a  low  open  forest  characterised  by  Eucalyptus  aspera  and 
E.  col l ina  which,  on  the  plateau,  are  restricted  to  such  sites.  Eucalyptus 
herbertiana  is  only  recorded  for  the  study  area  in  this  community.  The 
understorey  is  composed  of  shrubby  thickets  of  Acacia  spp.  and  Jacksonia 
thesioides.  Distichostemon  hispidulus  and  Vitex glabrata  are  less  common. 
Sandy  pockets  adjacent  to  the  streambed  and  on  gully  walls  are  colonised 
by  sedges,  Cyperus  spp.  and  daisies,  Blumea  spp.  and  Pterocaulon  spp.  Rock 
faces  support  Ficus  leucotricha  and  F.  platypoda  affin.  var.  cordata  and 
Stemodia  viscosa.  The  ferns  Cheilanthes  brownii  and  Cheilanthes  sp.  (SJF 
2627)  occur  in  associated  crevices. 

The  community  is  established  on  sandstones  and  lithosols  of  the  Elder  Land 
System. 

1 .6  Ephemeral  streams  draining  scree  and  boulder  slopes  and  gorges  of  the 
Bungle  Bungle  massif  (Figure  13) 

Permanent  water  is  absent  below  the  plateau  apart  from  a  few  plunge  pools. 
Streams  are  characterised  by  deep  gorges,  although  with  broader  valleys  than 
those  of  the  chasms  (see  1.7).  Low  open  forest  fringing  the  stream  is 
characterised  by  Eucalyptus  aspera  and  E.  collina.  Lophostemon  grandiflorus 
subsp.  riparius  is  restricted  to  larger  streams  including  Piccaninny  Creek. 
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Figure  10.  Sheltered  gully  in  Osmond  Valley  near  Wulwuldji  dominated 
by  a  riparian  closed  forest.  Note  that  the  adjacent  gully  slopes  are  dominated 
by  a  low  open  woodland  of  Eucalyptus  brevifolia.  Photo  KFK. 
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Figure  11.  Close  forest  in  Osmond  Valley  near  Wulwuldji.  Note  the 
buttressed  tree  of  Syzygium  angophoroides  and  the  screw-pine  Pandanus 
integer.  Note  the  narrow  course  of  the  running  creek  at  this  time  of  year 
(July  1984).  Photo  C.J.  Totterdell. 
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Figure  12.  Incised  streambed  on  Bungle  Bungle  plateau  showing  semi¬ 
permanent  rock  pool  (July  1984).  Photo  KFK. 
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The  understorey  is  composed  of  shrubby  thickets  of  Acacia  spp.,  Jacksonia 
thesioides  and  Templetonia  hookeri.  The  palm  Livistona  sp.  ‘Victoria  River’, 
Myoporum  acuminatum  and  Dodonaea  viscosa  subsp.  mucronata  are 
common  in  rocky  tracts.  Sandbanks  support  Clerodendrum  tomentosum 
and  C.  floribundum  and  fine  examples  of  Leptospermum  parvijlorum  a  new 
record  for  Western  Australia.  ‘Spinifex’  is  usually  present  as  a  ground  layer 
in  all  situations. 

The  streambed  is  composed  of  white  pebbles  derived  from  surrounding 
conglomerates  and  is  typically  bare  of  vegetation.  The  community  is  placed 
in  the  Elder  Land  System. 

1.7  Chasms  and  cliffs  (Figure  14) 

The  narrow  floors  of  chasms  may  support  a  weakly  developed  low  closed 
forest.  The  absence  of  permanent  water,  other  than  in  plunge  pools,  precludes 
closed  forest  as  described  from  sheltered  gullies  of  streams  in  Osmond  Valley 
and  surrounds  (see  1.4). 

The  dominant  trees  are  Mallotus  nesophilus,  Celtis  philippinensis.  Ficus 
virens  and  Alstonia  actinophylla.  The  understorey  is  dominated  by  Bridelia 
tomentosa  var.  glabrifolia ,  a  2-3  m  shrub  with  rampant,  arching  canes. 
Livistona  sp.  ‘Victoria  River’  is  a  handsome  palm  associated  with  this 
community  in  rock  crevices  and  at  cliff  bases,  but  is  more  conspicuous  on 
adjacent  rock  walls.  The  palm  appears  to  be  restricted  to  the  western  massif. 
Another  species  of  the  rock  walls  Pandorea  affin.  doratoxylon ,  a  twiner 
or  semi-shrub,  is  most  conspicuous  on  the  cliff  faces  of  Piccaninny  Gorge. 
Two  other  creepers,  Marsdenia  velutina  and  Stephania  japonica,  are  common 
on  the  chasm  floors. 

Sheltered  seepage  areas  support  Stemodia  viscosa ,  etiolated  plants  of 
Leptospermum  parviflorum  and  the  ferns  Dicranopteris  linearis,  Lygodium 
microphyllum  and  Taenitis  pinnata. 

The  chasms  may  be  100  m  deep  and  less  than  10  m  wide  with  an  extensive 
catchment.  As  a  result,  scour  on  the  sandstone  and  conglomerate  chasm 
floor  precludes  significant  humus  accumulation  in  most  sites  and  soils  are 
largely  sands  and  lithosols.  The  community  is  part  of  the  Elder  Land  System. 


2.  STREAM  LEVEE  AND  TERRACE  COMPLEX  (Figures  15-17) 

2. 1  Low-lying  plains  adjacent  to  semi-permanent  streams  of  the  Osmond 
Valley  (Figure  15) 

Depressions  and  flats  adjacent  to  semi-permanent  streams  of  the  Osmond 
Valley  support  a  low  open  woodland  of  Eucalyptus  ptychocarpa ,  a  species 
entirely  confined  to  such  sites  within  the  study  area.  The  understorey  is 
typically  a  grassy  sward,  and  often  dominated  by  Heteropogon  con  tortus, 
an  indicator  of  disturbance,  probably  a  result  of  grazing  and  frequent  burning 
(Groves  and  Williams  1981).  Pandanus  spp.  commonly  occur  as  a  small  tree 
layer. 

The  community  is  developed  on  alluvium  in  the  Wickham  Land  System. 

2.2  Stream  frontage  (Figures  16  &  17) 

The  levees  of  watercourses  support  woodland  dominated  by  Eucalyptus 
confertiflora  and  E.  papuana.  The  typical  narrow-leaved  form  of  the  latter 
is  abundant  adjacent  to  streams  on  deep  alluvial  soils,  and  a  broad-leaved 
form,  Eucalyptus  sp.  affin.  papuana  reminiscent  of  E.  grandifolia  occurs 
on  the  levee  proper.  A  smaller  tree  layer  is  dominated  by  Buchanania  obovata 
and  Lysiphyllum  cunninghamii.  Acacia plectocarpa  is  localised  in  outwash 
areas.  A  sparse  shrub  layer  is  characterised  by  Acacia  holosericea  and  Carissa 
lanceolata.  The  ground  layer  is  a  grassy  sward  dominated  by  Heteropogon 
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Figure  13.  Broad  pebbly  streambeds  derived  from  surrounding 
conglomerates  drain  the  Bungle  Bungle  massif.  The  dominant  eucalypt  is 
Eucalyptus  collina  and  E.  aspera  is  restricted  to  the  stream  bank.  Photo  KFK. 
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Figure  14.  Cliff-face  in  Piccaninny  Gorge  with  Livistona  sp.  ‘Victoria 
River*  growing  in  fissures  of  massive  sandstone.  Photo  KFK. 
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Figure  15.  Depression  adjacent  to  stream  in  Osmond  Valley  dominated  by  Eucalyptus  ptychocarpa.  Photo  SJF. 
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Figure  16.  Stream  levee  at  Wulwuldji  dominated  by  Eucalyptus 
confertiflora.  Note  sparse  canopy  of  Lysiphyllum  cunninghatnii  in 
background.  Photo  KFK. 
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contortus,  Sehima  nervosum  and  Eulalia  fulva.  The  former  is  an  indicator 
of  disturbance  (see  2.1).  Small  shrubs  such  as  Crotalaria  novae-hollandiae , 
C.  verrucosa  and  Tephrosia  rosea  and  herbs.  Euphorbia  spp.  and 
Pterocaulon  spp.  colonise  scalds  where  cover  has  been  removed.  Adansonia 
gregorii  is  uncommon  in  the  study  area  but  is  a  distinctive  feature  of  this 
community  when  it  occurs. 

Soils  are  dependent  on  surrounding  geology,  typically  alluvial  silts  and  sands. 
In  the  Wickham  Land  System  sandstones  predominate  whilst  the  Antrim 
Land  System  is  predominantly  basalt  and  is  severely  degraded. 


3.  LOWLAND  PLAINS  (Figures  18-21) 

3.1  Interfluves  and  undulating  plains  (Figure  18) 

An  open  woodland  dominated  by  Eucalyptus  dichromophloia  or  E. 
terminalis  is  common  on  interfluves,  undulating  plains  and  lower  slopes. 
Scattered  small  trees,  principally  Lysiphyllum  cunninghamii  and  Hakea 
arborescens  and  shrubs,  principally  Carissa  lanceolata  form  the  middle  layer. 
The  groundstorey  is  generally  grassy  with  Aristida  spp.,  Cymbopogon 
bombycinus  and  ‘spinifex’  being  abundant.  Shallow,  skeletal  soils  are  formed 
from  a  wide  range  of  parent  materials.  Eucalyptus  dichromophloia  is 
considered  typical  of  acid  rocks,  and  E.  terminalis  typical  of  basic  rocks 
in  this  region  (Perry  1970,  Aldrick  et  al.  1978). 

This  community  is  found  in  the  Antrim,  Dockrell  and  Wickham  Land 
Systems. 

3.2  Sand  plains  surrounding  Bungle  Bungle  massif  (Figure  19) 

The  Bungle  Bungle  massif  is  surrounded  by  an  uneven  woodland  fringe, 
developed  on  sands  derived  from  the  massif  forming  massive  red  and  yellow 
earths.  The  silver-blue  shoots  of  the  dominant  Eucalyptus  collina  readily 
distinguish  this  fringe  from  adjoining  communities.  The  density  of  E.  collina 
indicates  the  catchment  value  of  the  massif.  Shrubs  and  small  trees  include 
Dolichandrone  heterophylla,  Grevillea  miniata,  G.  pyramidalis  and  Grevillea 
sp.  affin.  mckhamii .  Acacia  scrubs,  dominated  by  A.  lysiphloia,  A.  tumida 
and  A.  stipuligera  occur  in  some  areas.  An  Aboriginal  informant  (R.  Wallaby 
pers.  comm.)  observes  that  these  scrubs  are  the  relatively  recent  results  of 
lack  of  firing.  However,  they  may  eventually  be  excluded  by  an  absence 
of  fire.  ‘Spinifex*,  including  Plectrachne  pungens  dominates  the  understorey. 

The  community  is  developed  on  the  Buchanan  Land  System. 

3.3  Black  soil  plains  (Figure  20) 

Black  soil  plains  are  limited  to  narrow  bands  west  and  north  of  the  massif, 
within  the  study  area.  The  plains  are  now  grossly  degraded  with  extensive 
sheet  and  gully  erosion  and  only  minimal  groundcover.  Parkinsonia  aculeata, 
Acacia  farnesiana  and  Calotropis  procera  occur  in  thickets  around  the 
Outcamp.  These  species  are  all  considered  invasive  of  over-trampled  areas, 
although  only  the  latter  two  are  found  away  from  the  Outcamp.  Scattered 
shrubs  of  Cassia  venusta  characterise  the  shrub  layer,  with  Aerva  javanica 
occasional  on  the  most  degraded  sites.  The  ground  layer,  where  present, 
is  dominated  by  Cenchrus  spp.  All  of  the  above  species  are  colonisers. 

In  an  undisturbed  state  the  black  soil  plains  are  grasslands  with  scattered 
emergent  trees,  particularly  Terminalia  arostrata,  T.  volucris  and 
Lysiphyllum  cunninghamii.  Perennial  grasses  including  Astrebla  spp., 
Dichanthium  spp.,  Chrysopogon  fallax  and  Themeda  australis  are  now 
virtually  absent  in  the  study  area  (de  Salis  1982). 

These  grey  and  brown  cracking  clays  are  derived  from  basalts  and  limestones 
and  are  included  in  the  Antrim  Land  System. 
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3.4  Calcareous  red  earths  (Figure  21) 

A  low  woodland  dominated  by  Eucalyptus  pruinosa,  Eucalyptus  affin. 
pruinosa  and  E.  terminalis  was  recorded  in  a  number  of  areas  but  was  not 
observed  to  be  extensive. 

A  sparse  understorey  of  ‘spinifex*,  Acacia,  Carissa  lanceolata  and  Gossypium 
australe  were  common  features. 

The  community  may  formerly  have  been  more  abundant  on  the  scalds  around 
Bellburn  Creek  and  Red  Rock  Creek  where  a  degraded  sub-climax  dominated 
by  ‘spinifex*  and  Aerva  javanica  is  now  dominant. 

The  community  is  included  in  the  Antrim  and  Wickham  Land  Systems. 


4.  HILLS  AND  SLOPES  (Figures  22-24) 

4.1  Rocky  slopes  (Figure  22) 

A  low  open  woodland  of  Eucalyptus  brevifolia  and  occasionally  E. 
dichromophloia  occurs  on  sandstone  and  shale  slopes  over  much  of  the  study 
area,  excluding  the  Bungle  Bungle  massif. 

‘Spinifex’  is  the  dominant  groundcover.  Stable  slopes,  such  as  in  the  Osmond 
Creek  catchment  are  relatively  species  rich. 

Common  small  trees  include  Cochlospermum  fraseri,  Brachychiton 
viscidulus,  Terminalia  carpentariae  and  T.  canescens.  Calytrix  exstipulata 
is  characteristic  of  rocky  declivities.  Exposed  stony  slopes  are  usually 
characterised  by  a  leguminous  scrub  of  Acacia  lycopodifolia ,  A.  cowleana, 
A .  retivenia,  Atylosia  reticulata  or  Tephrosia  virens.  Areas  of  this  community 
above  Red  Rock  Creek  near  the  Bungle  Bungle  Outcamp  were  burnt  early 
in  the  dry  season  1984.  The  fire  ecology  of  this  community  may  explain 
much  of  the  variation  observed  in  the  field.  It  occurs  on  Antrim,  Dockrell 
and  Wickham  Land  Systems. 


4.2  Scree  and  boulder  slopes  of  Bungle  Bungle  massif  (Figure  23) 

The  escarpment  of  the  massif  is  surrounded  by  a  narrow  band  of  boulder 
and  scree  which  carries  a  low  open  woodland  dominated  by  Eucalyptus 
cliftoniana.  Eucalyptus  brachyandra  is  an  occasional  sub-dominant.  Shrubs 
include  Calytrix  exstipulata,  Grevillea  miniata,  Grevillea  sp.  affin.  wickhamii, 
Grevillea  psilantha,  Persoonia  falcata.  Gardenia  pyriformis  and  a 
Comesperma  species  (KFK  9242,  9247;  SJF  2579).  Ficus  spp.  are  common 
on  rock  surfaces.  The  groundlayer  is  dominated  by  Cymbopogon  procerus 
and  ‘spinifex’.  The  higher  effective  rainfall  surrounding  the  massif  and  the 
unconsolidated  substrate  apparently  differentiates  this  community  from  4.1. 

The  community  is  included  in  the  Elder  Land  System. 


4.3  Limestone  outcrops  (Figure  24) 

A  number  of  shrubs  and  small  trees  commonly  occur  together  on  limestone 
outcrops.  Although  typically  scattered  on  favourable  sites,  thickets  of  low 
closed  forest  are  formed.  Celt  is  philippinensis,  Ficus  opposita,  Premna 
acuminata ,  Clerodendrum  tornentosum  and  Vitex  glabrata  arc  dominant. 
Dodonaea  polyzyga  and  Opilia  ament acea  are  occasional  shrubs  and 
Operculina  brownii  a  common  trailer. 

The  outcrops  in  the  northern  and  western  Bungle  Bungle  are  in  the  Antrim 
Land  System. 
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Figure  23.  Boulder  and  scree  slope  below  Bungle  Bungle  massif  south-east 
of  Bungle  Bungle  Outcamp.  Photo  KFK. 
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5.  PLATEAUS  (Figure  25) 

5.1  Bungle  Bungle  plateau  (Figure  25) 

The  plateau  carries  a  rather  depauperate  low  open  woodland  dominated  by 
Eucalyptus  cliftoniana  and  scattered  stands  of  E.  collina  with  a  sparse  shrub 
layer  of  Grevillea  refracta,  Grevillea  sp.  affin.  wickhamii,  Acacia  acradenia, 
A.  eriopoda  and  A.  retivenia.  Petalostylis  cassioides  is  an  uncommon 
associate.  The  lichen  Microthelia  aterrima  is  a  conspicuous  epiphyte  over 
extensive  areas  of  otherwise  bare  rock. 

The  community  is  developed  on  weak  sandstone  lithosols  included  in  the 
Elder  Land  System. 

5.2  Osmond  plateau  and  surrounds 

A  low  open  woodland  dominated  by  Eucalyptus  collina  with  a  ‘spinifex’ 
understorey  is  the  most  widespread  association  on  the  plateau.  The  only 
record  of  E.  cupularis  within  the  study  area  is  from  this  community.  Pockets 
of  closed  riparian  forest  surrounding  areas  of  hot  springs  along  Osmond 
Creek  are  reported  from  the  plateau  (A.S.  Weston  pers.  comm.).  No 
collections  were  made  from  the  Osmond  plateau,  which  is  included  in  the 
Wickham  Land  System.  The  community  is  developed  on  sandstone  and 
quartzite  lithosols. 


BOTANICAL  SIGNIFICANCE 

These  notes  consider  the  botanical  significance  of  restricted  plant 
communities  and  species  only  and  do  not  take  account  of  the  overall 
conservation  status  of  more  widespread  plant  communities  for  which  the 
reader  is  referred  to  Specht  (1974),  Beard  (1979)  and  Beadle  (1981). 

The  absence  of  major  reserves  in  the  region  suggests  that  even  the  widespread 
plant  communities  may  require  reservation;  further  studies  are  required  to 
assess  conservation  status. 

The  complex  of  permanent  and  semi-permanent  streams  in  the  Osmond 
Valley  supports  closed  forest  of  regional  significance.  The  area  is  the  most 
south-easterly  extension  of  such  forest  reported  in  Western  Australia. 
Sheltered,  well-drained  sites  are  dominated  by  trees  such  as  Syzygium 
angophoroides,  Ficus  racemosa,  Carallia  brachiata  and  Euodia  elleryana. 
The  latter  has  only  been  reported  twice  previously  for  Western  Australia. 
Poorly  drained  sites  are  dominated  by  trees  such  as  Sesbania  grandiflora, 
Timonius  timon  and  venerable  specimens  of  Melaleuca  leucadendra  over 
swards  of  Cyclosorus  interruptus  and  Colocasia  esculenta.  Pandanus  species 
characterise  some  areas.  A  sedge  previously  unrecorded  for  Western 
Australia,  Cyperus  eleusinoides ,  was  collected  from  one  such  site.  All  of 
the  above  species  (and  many  others)  are  virtually  confined  to  the  closed 
forest.  The  juxtaposition  of  this  vegetation  with  the  surrounding  dry  tree 
steppe  (low  open  woodland)  is  of  high  educational  value.  Colocasia  esculenta 
(Taro)  is  confined  to  a  few  localities  in  the  Kimberley  but  is  a  widespread 
economic  species  grown  as  a  rootcrop  throughout  the  humid  tropics.  The 
population  was  formerly  utilised  by  aborigines  (Scarlett  unpub.)  who  ate 
the  large  central  starchy  corms.  As  an  isolated  population,  it  is  considered 
a  valuable  genetic  resource.  Material  from  this  population  has  been 
successfully  cultivated  at  the  Royal  Botanic  Gardens,  Melbourne. 

A  stand  of  riparian  closed  forest  at  Blue  Holes  on  the  Ord  River  is  also 
significant  although  floristically  depauperate  compared  with  the  Osmond 
Valley.  The  presence  of  Syzygium  eucalyptoides  and  Phragmites  karka  is 
noteworthy  as  these  species  have  not  been  recorded  elsewhere  in  the  study 
area. 

Winnama  Gorge,  north  of  Palms  Yard  and  outside  the  Osmond  Valley 
catchment,  supports  vegetation  of  regional  significance  including  the  best 
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developed  closed  forest  stand  in  the  study  area.  Although  the  dominant 
species  are  shared  with  the  Osmond  Valley,  the  ground  flora  of  the  sheltered 
gorge  tract  contains  many  additional  species.  Ferns  are  abundant,  including 
the  only  records  for  the  south-eastern  Kimberley  of  Blechnum  orientate, 
Lindsaea  ensifolia  and  Nephrolepis  hirsutula.  Psilotum  nudum  is  a  rare 
though  widely  distributed  fern  ally  occurring  on  the  gorge  walls.  A  new  sedge 
record  for  Western  Australia,  Cyperus polystachyos,  was  collected  from  the 
gorge  floor. 

Winnama  Gorge  is  a  restricted,  sensitive  and  extremely  vulnerable  site 
requiring  considerate  future  management.  The  site  is  unsuitable  for  camping 
for  this  reason. 

The  vegetation  surrounding  the  sheltered  gorge  tract  is  equally  significant. 
The  dry  tree  steppe  (low  open  woodland)  supports  the  second  known 
populations  of  an  undescribed  Hibiscus  species  ‘Middle  Springs’,  an 
undescribed  Josephinia  species  and  the  first  Western  Australian  collections 
of  an  undescribed  Blumea  (previously  recorded  from  the  Northern  Territory). 
Unusual  Euphorbiaceae  represented  include  Chamaesyce  affin.  micradenia , 
Euphorbia  affin.  tannensis  and  Petalostigma  nummularium. 

The  Bungle  Bungle  massif  is  of  national  significance.  Although  it  generally 
supports  a  rather  depauperate  vegetation,  a  number  of  rare  or  restricted 
species,  new  records  for  Western  Australia,  elements  of  biogeographic 
significance  and  undescribed  species  are  reported  here.  Livistona  species 
‘Victoria  River’,  an  undescribed  palm,  characteristic  of  the  massif  is 
considered  a  restricted  species  of  horticultural  potential.  Grevillea  psilantha 
is  a  showy  shrub  first  collected  during  this  survey.  The  first  collection  of 
Blumea  pungens,  other  than  the  type,  was  made  in  the  associated  gorge  tract. 
New  records  for  Western  Australia  include  the  fern  Taenitis  pinnata ,  the 
moss  Uleobryum  peruvianum,  the  scrambler  Stephania  japonica ,  the  shrub 
Jacksonia  odontoclada ,  the  shrub  Comesperma  sp.  (KFK  9242,  9247;  SJF 
2579)  and  the  tree  Leptospermum  parviflorum. 


CONSERVATION 

Sheltered  habitats,  in  the  permanently  moist  chasms  and  gorges  of  the  Bungle 
Bungle,  are  of  high  conservation  significance.  These  areas  are  restricted  in 
their  occurrence  within  the  region  and  have  provided  refugia  for  species 
during  drought  and  climatic  variation.  As  access  to  the  Bungle  Bungle  massif 
at  present  is  through  gorges  (such  as  Piccaninny  Gorge)  tourist  pressure  is 
concentrated  on  these  sensitive  and  vulnerable  areas. 

The  sand  plain  surrounding  the  Bungle  Bungle  forms  part  of  the  Ord  River 
Regeneration  Reserve  and  is  severely  degraded  due  to  a  past  history  of 
overgrazing  combined  with  the  present  impact  of  feral  cattle,  donkeys  and 
camels.  The  reserve  was  set  aside  in  1967  for  regeneration  of  eroded  areas 
and  control  of  siltation  in  Lake  Argyle.  Uncontrolled  access  of  vehicles  to 
the  Regeneration  Reserve  will  exacerbate  erosional  problems  and  facilitate 
the  spread  of  alien  plant  species.  Erosion  can  result  from  structural  damage 
to  soils  and  from  destruction  of  soil  microflora.  Soil  micro  flora  (fungi,  algae 
and  lichens)  commonly  form  fragile,  self-mulching  crusts  which  bind  soil 
and  fix  nutrients.  Aboriginal  informants  (e.g.  R.  Wallaby  pers.  comm.)  have 
observed  that  Heteropogon  contortus  is  favoured  by  burning  and  other 
disturbance  and  has  increased  its  occurrence  throughout  the  sandplain  (see 
^8*  Groves  and  Williams  1981).  Additionally  the  introduced  species 
Calotropis procera  and  Parkinsonia  aculeata  occur  near  the  Bungle  Bungle 
Outcamp  and  could  be  spread  by  vehicles  throughout  the  area. 

The  absence  of  detailed  biological  surveys  of  the  region  makes  accurate 
assessment  of  the  conservation  significance  of  species  collected  or  habitats 
recorded  in  the  study  area  impossible.  Further  surveys  of  the  East  Kimberlev 
are  required.  J 
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AN  ANNOTATED  PLANT  CHECKLIST  OF 
BUNGLE  BUNGLE  AND  OSMOND  RANGE, 
SOUTH-EASTERN  KIMBERLEY,  WESTERN  AUSTRALIA. 


NOTES  ON  THE  COLLECTION 

The  following  list  contains  all  the  species  so  far  identified.  It  totals  403  species 
in  which  there  are  9  fungi,  1  lichen,  7  liverworts,  14  mosses,  14  ferns,  1  cycad 
and  357  flowering  plants  (89  monocots,  268  dicots).  The  monocots  belong 
to  47  genera  in  12  families  and  the  dicots  to  151  genera  in  68  families. 

In  terms  of  species  numbers  the  Poaceae  are  the  largest  family  recorded  from 
the  survey  area,  closely  followed  by  the  Cyperaceae.  Table  1  lists  the  number 
of  species  in  the  larger  families. 


Table  1.  Number  of  species  in  the  larger  families  collected  in 
the  Bungle  Bungle  and  Osmond  Range. 


FAMILY 

NO.  SPECIES 

LARGEST 

GENERA 

Poaceae 

44 

Eragrostis  5 

Cyperaceae 

31 

Cyperus  13 

Myrtaceae 

27 

Eucalyptus  18 

Papilionaceae 

26 

Crotalaria  4  & 
Tephrosia  4 

Mimosaceae 

23 

Acacia  23 

Euphorbiaceae 

14 

Euphorbia  5 

Asteraceae 

11 

Pterocaulon  4 

Proteaceae 

9 

Grevillea  6 

Rubiaceae 

8 

Oldenlandia  3 

Malvaceae 

8 

Hibiscus  5 

Moraceae 

7 

Ficus  7 

Amaranthaceae 

6 

Ptilotus  2 

Asclepiadaceae 

6 

Marsdenia  2 

Combretaceae 

6 

Terminalia  6 

Tiliaceae 

6 

Triumfetta  4 

Convolvulaceae 

5 

Loranthaceae 

5 

Amyema  2  & 
Lysiana  2 

Sapindaceae 

5 

Dodonaea  3 

Scrophulariaceae 

5 

Stemodia  4 

Solanaceae 

5 

Solarium  4 

ARRANGEMENT  OF  THE  PLANT  CHECKLIST 

Genera  and  species  are  arranged  alphabetically  within  families  which  are 
themselves  alphabetical  in  each  section.  Introduced  plants  are  indicated  by 
an  asterisk  (*).  Species  are  followed  by  a  collector’s  number  or  numbers 
to  assist  location  of  the  voucher  collections.  Initials  cited  in  the  text  refer 
to  the  following  collectors:  MIB  (M.I.  Blackwell);  EAC  (E.A.  Chesterfield); 
CD  (C.  Done);  SJF  (S.J.  Forbes);  KFK  (K.F.  Kenneally);  MN  (M. 
Newstead);  WAP  (W.A.  Papst);  DBR  (D.B.  Rose);  NHS  (N.H.  Scarlett); 
ASW  (A.S.  Weston)  and  JHW  (J.H.  Willis).  All  specimens  cited  are 
represented  by  voucher  specimens  housed  either  in  the  Western  Australian 
Herbarium  (PERTH)  or  the  National  Herbarium  of  Victoria  (MEL),  unless 
indicated  by  the  initials  SR  which  denotes  a  sight  record  only. 

Nomenclature  for  vascular  plants  (Tracheophyta)  follows  Green  (1985)  and 
families  for  Basidiomycetes  follow  Julich  (1981).  All  other  entries  are  in 
accord  with  recommendations  of  specialists  for  particular  taxa. 
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PLANT  CHECKLIST 


EUMYCOPHYTA  (Fungi  and  Lichens) 

Fungi 

BASIDIOMYCETES 

CORIOLACEAE 

Pycnoporus  sanguineus  (L.  ex  Fr.)  Murr.  JHW  s.n. 

Sparse.  On  dead  fallen  branch  in  open  woodland  of  Eucalyptus  collina , 
plateau  top  above  S.  escarpments  into  Winnama  Springs  gorge. 

LYCOPERDACEAE 
Lycoperdon  sp.  (SR) 

Noted  on  open  grassy  ground  against  Turkey  Ck  (upstream  from 
Winnama  Ck  junct.)  Mabel  Downs  Stn. 

PISOLITHACEAE 

Pisolithus  tinctorius  (Mich,  ex  Pers.)  Coker  &  Couch  KFK  9219,  9269 
Noted  in  sand  beside  track  along  Turkey  Ck  (upstream  from  Winnama 
Ck  junction),  Mabel  Downs  Stn;  in  cemented  grey  clay  adjacent  to  Red 
Rock  Creek  where  it  appeared  to  be  associated  with  nest  of  red  ants 
and  in  Piccaninny  Gorge. 

POLYPORACEAE 

Polyporus  udus  Jungh.  KFK  9213 
On  dead,  fallen  wood  at  Wulwuldji. 

Pseudofavolus  ?  vespaceus  (Pers.)  G.H.Cunn.  JHW  s.n. 

On  dead,  fallen  and  charred  branch  in  shade,  beside  Winnama  Springs 
Creek  immediately  below  gorge,  Mabel  Downs  Stn. 

Trametes  rnuelleri  Berk.  JHW  s.n. 

Dead  fallen  trunks  of  Eucalyptus  collina  on  high  rocky  plateau  above 
S  declivities  of  Winnama  Springs  gorge. 

Trichaptum  venustum  (Berk.)  G.H.Cunn.  JHW  s.n. 

On  fallen,  rotting  trunks  along  Winnama  Springs  creek,  immediately 
below  mouth  of  gorge,  Mabel  Downs  Stn. 

Tyromyces  ?  oviformis  (G.H.Cunn.)  G.H.Cunn.  JHW  s.n. 

On  hard  bloodwood  log  at  head  of  gorge  on  Winnama  Springs  creek, 
Mabel  Downs  Stn. 

SCHIZOPHYLLACEAE 

Schizophyllurn  commune  Fr.  JHW  s.n. 

Very  small  young  sporocarps  on  hymenial  surface  of  an  old  Trametes 
rnuelleri  bracket.  High  rocky  plateau  above  S.  declivities  of  Winnama 
Springs  gorge,  Mabel  Downs  Stn. 


Lichens 

PLEOSPORACEAE 

Microthelia  aterrima  (Kremp.  ex  Anzi)  Zahlbr.  SJF  2620 
Abundant  black,  crustose  lithophyte,  appearing  granular.  On  sandstone 
pavement  of  Bungle  Bungle  massif. 
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BRYOPHYTA  (Liverworts  and  Mosses) 
HEPATICAE  (Liverworts) 


ANEURACEAE 

Riccardia  bipinnatifida  (Colenso)  Hewson  EAC  196,  197 
On  roots  of  closed  forest  dominants  in  Winnama  Gorge. 

REBOULIACEAE 

Asterella  drummondii  (Hook.f.  &  Tayl.)  Schust.  MIB/BB  s.n. 
In  Piccaninny  Gorge. 


RICCIACEAE 

Riccia  vesiculosa  (Carr.  &  Pearson)  Steph.  KFK  9302 
Thalloid  liverwort  on  dried  mud  wall  in  gorge  of  Piccaninny  Ck. 

Riccia  ?  desert icola  Steph.  EAC  238 
On  damp  earth  bank  under  swampy  closed  forest  at  Wulwuldji. 

Riccia  ?  lamellosa  Raddi  SJF  2653 
On  damp  earth  bank  in  savannah  woodland  at  Blue  Holes  on  Ord  R. 

Riccia  muscicola  Steph.  MIB/BB  216,  376 
In  canyon  to  north  east  of  Piccaninny  Gorge. 

Riccia  sp.  SJF  2652 

On  damp  earth  bank  in  savannah  woodland  at  Blue  Holes  on  Ord  R. 


MUSCI  (Mosses) 

ARCHIDIACEAE 

Archidium  indicum  Hampe  &  C.Mull.  MIB/BB  217,  421 
In  canyon  to  north  east  of  Piccaninny  Gorge. 

Archidium  rothii  Watts  ex  Roth.  SJF  2653 
Forming  broken  turf.  On  steep  earth  bank  adjacent  to  Ord  R.  at  Blue 
Holes. 

Archidium  sp.  SJF  2632 

Occasional  cushions.  On  sandstone  shelves  of  entrenched  creek  valley 
on  summit  of  Bungle  Bungle  massif. 

BRYACEAE 

Brachymenium  aff.  preissianum  (Hampe)  Jaeg.  EAC  236 
On  damp,  peaty  coarse-sand  bank  beside  stream  in  swampy  closed  forest 
at  Wulwuldji. 

Bryum  cellulare  Hook.  JHW  s.n. 

Forming  a  dense  turf  on  shaded  peaty  ground  against  edges  of  pools 
along  Winnama  Springs  Ck  (where  associated  with  Colocasia  at  mouth 
of  gorge). 

Bryum  sp.  EAC  236 

On  damp,  peaty  coarse-sand  bank  beside  stream  in  swampy  closed  forest 
at  Wulwuldji. 

Bryaceae  sp.  SJF  2652 

Forming  broken  turf.  On  steep  earth  bank  adjacent  to  Ord  R.  at  Blue 
Holes. 


DICRANACEAE 

Trematodon  acutus  C.Mull.  KFK  9203;  EAC  237,  238 
On  damp  earth  bank  under  swampy  closed  forest  at  Wulwuldji;  on 
seepage  bank  beside  creek  in  Osmond  Valley. 

CALYMPERACEAE 

Octoblepharum  albidum  Hedw.  EAC  199 
Forming  loose  mats  beneath  overhangs  and  tight,  compact  cushion  on 
rockface.  On  sandstone  in  Winnama  Gorge. 

HYPNACEAE 

Vesicularia  aff.  montagnei  (Bel.)  Broth.  EAC  198 
Forming  mats  over  Nephrolepis  hirsutula  rhizomes.  On  sandstone  cliffs 
of  Winnama  Gorge. 

Vesicularia  aff.  rivalis  Broth.  JHW  s.n. 

Forming  mats  on  wet  shaded  rock  surfaces  under  perching  colonies  of 
ferns  (chiefly  Nephrolepis  hirsutula ),  northern  face  of  Winnama  Springs 
gorge,  Mabel  Downs  Stn. 

PLAGIOTHECIACEAE 
Isopterygium  sp.  JHW  s.n. 

Forming  mats  on  wet  shaded  rock  surfaces  under  perching  colonies  of 
ferns  (chiefly  Nephrolepis  hirsutula ),  northern  face  of  Winnama  Springs 
gorge,  Mabel  Downs  Stn. 

POTTIACEAE 

Splachnobryum  aff.  wiemansii  Fleischer  SJF  2653 
Forming  broken  turf.  On  steep  earth  bank  adjacent  to  Ord  R.  at  Blue 
Holes. 

Uleobryum  peruvianum  Broth.  SJF  2652,  2553 
Forming  broken  turf.  On  steep  earth  bank  adjacent  to  Ord  R.  at  Blue 
Holes. 

TRACHEOPHYTA 

PTERIDOPHYTA 
Ferns  and  Fern  Allies 

ADIANTACEAE 

Ceratopteris  thalictroides  (L.)  Brongn.  KFK  9203A 
Emergent  aquatic.  In  wet  sand  at  edge  of  creek  in  Osmond  Valley. 

Cheilanthes  brownii  (Desv.)  Domin  SJF  2575,  2628;  KFK  9250;  MIB/BB 
130,  132,  249 

Tufted  fern,  rhizome  short,  fronds  woolly.  Common  in  sandstone 
crevices  of  Bungle  Bungle  massif. 

Cheilanthes  pumilio  (R.Br.)  F.  Muell.  SJF  2640,  2684;  KFK  9285 A; 
MIB/BB  15,  131,  251,  256,  405 

Tufted  fern  from  short  rhizome.  In  sheltered  sandstone  overhangs  of 
Bungle  Bungle  massif  and  on  sheltered  clay-loam  bank  adjacent  to  drying 
pool  on  Red  Rock  Ck. 

Cheilanthes  tenuifolia  (Burm.f.)  Sw.  MIB/BB  129,  201,  208 
Dark,  finely  dissected  fern  to  0.3  m.  On  rocky  ledge  in  Piccaninny  Gorge. 

Cheilanthes  sp.  SJF  2627 

Tufted  fern.  In  crevices  of  sandstone  wall  in  creek  valley  on  Bungle 
Bungle  plateau. 
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BLECHNACEAE 

Blechnum  orientale  L.  SJF  1989  .  ,  , 

Tufted  rhizomic  fern  to.  0.7  m  high.  At  base  of  cliff  amongst  closed 
forest  in  Winnama  Gorge. 


GLEICHENIACEAE 

Dicranopteris  linearis  (Burm.f.)  L.Underw.  ASW  14712 
Scrambling  fern.  In  shaded  seepage  area  of  cliff  in  Piccaninny  Gorge. 


HEMIONITIDACEAE 

Taenitis  pinnata  (J.Sm.)  Holtt.  SJF  2596 
Rhizomic,  to  0.5  m.  On  sandstone  wall  in  chasm  of  Bungle  Bungle 
massif.  First  record  for  W.A. 

LINDSAEACEAE 

Lindsaea  ensifolia  Sw.  SJF  1988;  ASW  14710,  14711,  14713;  MIB/BB 
328 

Rhizomic  fern  to  0.5  m.  At  base  of  sheltered  cliff  of  Winnama  Gorge 
under  closed  forest  and  on  seepage  area  of  shaded  rock  wall  in 
Piccaninny  Gorge. 

MARSILEACEAE 

Marsilea  mutica  Mett.  SJF  2691;  MIB/BB  189,  357 
Stoloniferous  fern  with  floating  and  emergent  leaves.  In  and  on  sandy 
margins  of  drying  pool  of  Red  Rock  Ck. 


OLEANDRACEAE 

Nephrolepis  hirsutula  (Forster)  C.Presl.  SJF  1990;  JHW  s.n. 
Rhizomic,  to  0.5  m.  On  sheltered  rock  wall  amongst  closed  forest  in 
Winnama  Gorge. 


PSILOTACEAE 

Psilotum  nudum  (L.)  P.  Beauv.  SJF  1975;  ASW  14716 
Rhizomatous,  dichotomously  branched  fern  with  linear  stems,  leaves 
absent.  On  sheltered  rock  wall  amongst  closed  forest  in  Winnama  Gorge 
and  on  seepage  area  of  shaded  rock  wall  amongst  other  ferns  in 
Piccaninny  Gorge. 


SCHIZAEACEAE 

Lygodium  microphyllum  (Cav.)  R.Br.  EAC  195;  JHW  s.n. 

Trailing  and  ascending  into  shrubs  on  sandstone  cliffs  amongst  closed 
forest  in  Winnama  Gorge.  Also  sighted  in  Piccaninny  Gorge  (ASW) 
and  in  Osmond  Valley. 


THELYPTERIDACEAE 

Cyclosorus  interruptus  (Willd.)  H.Ito  KFK  9187;  EAC  231 
Rhizomatous  fern  to  0.7  m.  In  open  flat  marshy  areas  along  margins 
of  Melaleuca  leucadendra ,  Pandanus  ?  semiarmatus  swamps  in  Osmond 
Valley. 
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SPERMATOPHYTA 

GYMNOSPERMAE 

CYCADACEAE 

Cycas  pruinosa  Maconochie  SJF  2526;  NHS  84-291;  KFK  9200 
Palm-like  plant  to  0.1  m  with  stout  trunk,  leaves  glaucous,  pruinose, 
dioecious.  Localised  on  rocky  outcrop  of  sandstone  in  Osmond  Valley 
and  on  Osmond  plateau  in  seasonally  wet  areas. 

ANGIOSPERMAE 

MONOCOTYLEDONAE 

APONOGETONACEAE 

Aponogeton  elongatus  F.Muell.  ex  Benth.  MIB/BB  6,  165;  ASW  14714 
Aquatic  with  floating  leaves  and  emergent  inflorescences,  corms  edible, 
flowers  yellow.  In  ephemeral  pools  to  2  m  deep  in  Piccaninny  Gorge. 

ARACEAE 

Colocasia  esculenta  (L.)  Schott.  SJF  2035S,  2516S;  KFK  9188;  NHS 
84-290 

Bulbous  and  rhizomatous  semi-aquatic  with  erect  stems  to  0.8  m,  rooting 
at  nodes.  In  permanent  creek  on  organic  humus  under  riparian  closed 
forest  in  Winnama  Gorge  and  Osmond  Valley.  Populations  sterile  at 
time  of  visit. 

ARECACEAE 

Livistona  sp.  SJF  2535S;  KFK  9212 
Palm  2  m  high,  leaves  grey-green.  Adjacent  to  permanent  creek  in 
margin  of  riparian  closed  forest  at  Wulwuldji. 

Livistona  sp.  ‘Victoria  River*  sensu  D.  Jones  (1984)  SJF  2587,  NHS 
84-315;  KFK  9260;  MIB/BB  419 

Palm  to  20  m,  trunk  naked  (although  occasionally  clothed  by  old  fronds 
for  whole  length  where  sheltered  and  protected  from  fire),  petioles 
pruinose,  leaves  grey-green,  fruits  spherical.  In  chasms  and  on  cliffs 
of  Bungle  Bungle  massif. 

CYPERACEAE 

Bulbostylis  barbata  (Rottb.)  C.B. Clarke  EAC  206,  223;  MIB/BB  28, 
30,  33,  44,  50,  204,  259,  261,  262,  267,  268,  281,  288,  290,  293,  306,  348, 
380,  401,  406,  478,  490 

Tufted  sedge  along  drainage  line  of  Eucalyptus  collina  dominated  plateau 
above  Winnama  Gorge  and  in  Piccaninny  Gorge. 

Cyperus  breviculmis  R.Br.  MIB/BB  491 
In  Piccaninny  Gorge. 

Cyperus  conicus  (R.Br.)  Boeckler  MIB/BB  47,  294 
In  Piccaninny  Gorge. 

Cyperus  cunninghamii  (C.B.  Clarke)  C. Gardner  subsp.  ined.  SJF  2636S; 
MIB/BB  468 

Tufted  resinous  sedge  with  brittle  spikelets.  Along  dry  drainage  line  of 
Bungle  Bungle  plateau.  Also  in  Piccaninny  Gorge. 

Cyperus  cunninghamii  (C.B.  Clarke)  C.Gardner  subsp.  ined.  MIB/BB 
49,  280 

In  sandstone  fissure,  Piccaninny  Gorge. 

Cyperus  cuspidatus  Kunth  MIB/BB  31,  344 
In  Piccaninny  Gorge. 


139 


V 


Cyperus  eleusinoides  Kunth  KFK  9194 
Rhizomatous  sedge,  inflorescence  pale  straw  coloured.  On  edge  of 
flowing  creek  in  riparian  forest  of  Osmond  Valley. 

Cyperus  flaccidus  R.Br.  vel  aff.  MIB/BB  39,  341 
In  Piccaninny  Gorge. 

Cyperus  holoschoenus  R.Br.  SJF  2033,  2637;  EAC  208;  MIB/BB  46,  271 
Rush-like  perennial  in  sandy  drainage  lines. 

Cyperus  microcephalus  R.Br.  subsp.  microcephalus  MIB/BB  336 
In  Piccaninny  Gorge. 

Cyperus  microcephalus  R.Br.  subsp.  ined.  EAC  211;  JHW  s.n. 

Tufted  sedge  along  drainage  line  of  Eucalyptus  collina  dominated  plateau 
above  Winnama  Gorge. 

Cyperus  polystachyos  Rottb.  SJF  1976 
Tufted  sedge  to  0.3  m.  Amongst  rocks  in  river  sand  under  closed  forest 
in  Winnama  Gorge.  First  record  for  W.A. 

Cyperus  pulchellus  R.Br.  MIB/BB  35,  203 
In  Piccaninny  Gorge. 

Cyperus  sporoholus  R.Br.  subsp.  nov.  EAC  208;  JHW  s.n. 

Erect  sedge  to  0.3  m.  Along  drainage  line  of  Eucalyptus  collina 
dominated  sandstone  plateau  above  Winnama  Gorge. 

Cyperus  squarrosus  L.  MIB/BB  40,  48 
In  Piccaninny  Gorge. 

Cyperus  vaginatus  R.Br.  SJF  2545,  2659;  NHS  84-320 
Tussock  to  0.5  m.  On  sandy  strands  of  major  creeks. 

Eleocharis  atropurpurea  Kunth  MIB/BB  29,  226,  260,  282,  349,  489. 
In  Piccaninny  Gorge. 

Fimbristylis  acuminata  M.Vahl  MIB/BB  350 
In  Piccaninny  Gorge. 

Fimbristylis  cinnamometorum  (M.Vahl)  Kunth  EAC  207 
Tufted  sedge  along  drainage  line  of  Eucalyptus  collina  dominated  plateau 
above  Winnama  Gorge. 

Fimbristylis  depauperata  R.Br.  MIB/BB  41 , 43,  161 , 263,  264,  265,  266, 

284,  285,  287,  292,  296,  325 
In  Piccaninny  Gorge. 

Fimbristylis  littoralis  Gaudich.  MIB/BB  37,  291,  295,  298,  327,  347 
Sedge  with  flat  succulent  leaves.  In  Piccaninny  Gorge. 

Fimbristylis  microcarya  F.Mucll.  vel  aff.  MIB/BB  273,  299,  300,  304, 

307,  308,  315,  320,  322,  339,  345,  389,  470 
In  Piccaninny  Gorge. 

Fimbristylis  microcarya  F.Muell.  MIB/BB  27,  32,  45,  51,  76,  164b,  279, 

286,  330,  335,  382,  411 
In  Piccaninny  Gorge. 

Fimbristylis  aff.  neilsonii  F.  Muell.  MIB/BB  232 
In  Piccaninny  Gorge. 

Fimbristylis  nuda  Boeckler  MIB/BB  340,  487 
In  Piccaninny  Gorge. 

Fimbristylis  sphaerocephala  Benth.  EAC  205A;  MIB/BB  42,  283,  319 
Abundant  sedge  in  small  sandy  spaces  between  rocks.  Along  drainage 
line  of  Eucalyptus  collina  dominated  plateau  above  Winnama  Gorge. 
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Fimbristylis  tetragona  R.Br.  EAC  229 
Tufted  sedge  to  0.5  m.  Along  permanent  creek  under  riparian  closed 
forest  in  Osmond  Valley. 

Fuirena  ciliaris  (L.)  Roxb.  MIB/BB  85,  289 
In  Piccaninny  Gorge. 

Fuirena  umbellata  Rottb.  EAC  225;  KFK  9193 
Rhizomatous,  broad  leaved  flaccid  sedge  to  1  m,  inflorescence  brown. 
In  swampy  stream  of  Osmond  Valley  with  dense  Cyclosorus  interruptus 
and  Pandanus  ?  semiarmatus. 

Lipocarpha  microcephala  (R.Br.)  Kunth  JHW  s.n.;  MIB/BB  36,  38, 
163,  334,  390 

Ephemeral  tufted  sedge  to  0.2  m.  On  dry  quartzite  hills  forming 
Winnama  Gorge. 

Rhynchospora  affinis  W .Fitzg.  MIB/BB  34,  159 
Inflorescence  bronze.  In  Piccaninny  Gorge. 

Schoenoplectus  lateriflorus  (J.Gmelin)  Lye  SJF  2690 
Tufted  sedge  buried  at  tips.  On  sandy  margins  of  drying  pools  along 
ephemeral  stream. 

Schoenoplectus  mucronatus  (L.)  Palla  ex  Kerner  KFK  9195 
Rhizomatous  sedge  forming  swards.  On  edge  of  flowing  creek  in 
Osmond  Valley. 

Scleria  brownii  Kunth  SJF  1978;  JHW  s.n. 

Low  sedge.  On  steep  rocky  northern  slope  above  Winnama  Gorge. 

ERIOCAULACEAE 

Eriocaulon  cinereum  R.Br.  SJF  2685,  2689;  MIB/BB  137,  162,  224,  332, 
469 

Rosetted  herb  with  white  flowers.  On  sandy  margins  of  drying  pools 
along  Red  Rock  Ck. 

Eriocaulon  sp.  EAC  194 

Rosetted  herb.  On  margin  of  semi-permanent  stream  at  Winnama  Gorge. 
Uncommon. 

NAJADACEAE 

Najas  tenuifolia  R.Br.  JHW  s.n.;  MIB/BB  479B 
Aquatic  herb.  In  permanent  stream  at  Winnama  Spring. 

ORCHIDACEAE 

Cymbidium  canaliculatum  R.Br.  (SR) 

Epiphytic  orchid  forming  tussocks  to  0.3  m.  Typically  on  Eucalyptus 
papuana. 

PANDANACEAE 

Pandanus  integer  H. St. John  vel  aff.  SJF  2517 
Palm-like  tree  to  6  m,  branched  above.  In  swampy  bed  of  permanent 
stream  in  Osmond  Valley. 

Pandanus  spiralis  R.Br.  var.  thermalis  (St.John)  B.C. Stone  SJF  2027; 
KFK  9202 

Palm-like  to  lO.m,  branched  in  upper  section.  On  levee  above  permanent 
stream  at  Winnama  Springs  and  Wulwuldji. 

PHILYDRACEAE 

Philydrum  lanuginosum  Gaertner  SJF  2036 
Soft  reed-like  perennial  with  distichous  leaves.  In  swamp  at  Winnama 
Spring. 


141 


POACEAE 

Aristida  browniana  Henrard  (SR) 

Tufted  perennial  to  0.5  m  with  3  partite  awn  on  prominent  column. 
Abundant  on  interfluves  in  Osmond  Valley  and  near  Winnama  Gorge. 

Arundinella  nepalensis  Trin.  EAC  186;  KFK  9209 
Rhizomatous,  caespitose  grass  forming  tussocks  to  1  m,  deeply  rooted, 
inflorescence  straw-coloured.  In  sand  on  banks  of  ephemeral  and  semi¬ 
permanent  streams  and  in  damp  areas  under  riparian  forest. 

Brachiaria  piligera  (F.Muell.  ex  Benth.)  Hughes  MIB/BB  317,  323 
On  creek  bed.  In  Piccaninny  Gorge. 

*Cenchrus  ciliaris  L.  WAP  s.n. 

Rhizomatous  perennial  grass  to  0.1  m.  Coloniser  on  scalds  around 
Bungle  Bungle  Outcamp. 

Coelorhachis  rottboellioides  (R.Br.)  A. Camus  JHW  s.n. 

Tussocks  to  1  m.  On  banks  of  ephemeral  and  semi-permanent  streams. 

Cymbopogon  bombycinus  (R.Br.)  Domin  SJF  1974 
Tussock  to  0.3  m,  leaves  and  base  of  shoots  with  strong  ginger  scent 
when  crushed.  On  rocky  slopes. 

Cymbopogon  procerus  (R.Br.)  Domin  SJF  2606,  2623;  MIB/BB  56 
Tussock  to  2  m,  leaves  and  base  of  shoots  with  strong  ginger  scent  when 
crushed.  In  crevices  on  rocky  slopes  and  rock  walls  in  Bungle  Bungle 
massif. 

Digitaria  bicornis  (Lam.)  Roemer  &  Schultes  MIB/BB  69 
In  Piccaninny  Gorge. 

*Echinochloa  colona  (L.)  Link.  SJF  2031 

Rhizomatous,  with  branched  cane-like  shoots  to  0.3  m.  On  margin  of 
ephemeral  watercourse. 

Echinochloa  sp.  MIB/BB  66 
In  Piccaninny  Gorge. 

Ectrosia  scabrida  C.E.Hubb.  MIB/BB  55,  358,  367,  500 
In  Piccaninny  Gorge. 

Elytrophorus  spicatus  (Willd.)  A. Camus  SJF  2003,  2688;  JHW  s.n.; 
MIB/BB  56b,  95,  225,  314 

Tufted,  leaves  vivid  green,  culms  to  0.3  m.  On  sandy  margins  of  drying 
pools  in  Piccaninny  Gorge. 

Eragrostis  cumingii  Steudel  MIB/BB  59,  61,  62,  272,  305,  309,  318,  331b, 
338,  364,  387,  400 
In  creek  bed  of  Piccaninny  Gorge. 

Eragrostis  japonica  (Thunb.)  Trin.  SJF  2030,  2681 
Tufted  purplish  annual  to  0.2  m.  On  sandy  strands  of  ephemeral  creeks. 

Eragrostis  speciosa  (Roemer  &  Schultes)  Steudel  MIB/BB  64 
In  Piccaninny  Gorge. 

Eragrostis  tenellula  (Kunth)  Steudel  MIB/BB  499 
In  Piccaninny  Gorge. 

Eragrostis  sp.  nov.  KFK  9253;  MIB/BB  57,  270,  368 
Caespitose  grass,  inflorescence  straw  coloured.  Common  in  sandstone 
crevices  of  gorge  on  west  side  of  Bungle  Bungle. 

Eriachne  ciliata  R.Br.  JHW  s.n.;  NHS  84-292;  MIB/BB  13,  65,  164, 
239,  257,  303 

Frequent  annual  to  0.3  m.  Among  quartzite  declivities  on  southern  side 
of  Winnama  Gorge  and  Osmond  Valley,  common  in  Piccaninny  Gorge. 
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Eriachne  obtusa  R.Br.  EAC  205 

Robust  cane-like  perennial  to  1  m,  branched  above.  On  Eucalyptus 
collina  dominated  plateau  above  Winnama  Gorge. 

Eriachne  sp.  nov.  aff.  tenuiculmis  W. Hartley  KFK  9251 
Caespitose  grass  forming  rank  stands.  Common  in  sheltered  overhangs 
and  crevices  of  sandstone  in  gorge  on  west  side  of  Bungle  Bungle. 

Eulalia  fulva  (R.Br.)  Kuntze  SJF  1996 
Tussock  forming  rhizomatous  perennial  to  1.5  m.  Occasionally  dominant 
along  ephemeral  streams  and  on  stream  levees. 

Heteropogon  con  tort  us  (L.)  P.Beauv.  ex  Roemer  &  Schultes  SJF  1995, 

2607 

Erect,  reddish  cane-like  perennial  to  0.5  m.  Forming  swards  on  degraded 
areas  of  plains. 

Iseilema  sp.  affin.  macratherurn  Domin  JHW  s.n. 

Tufted  reddish  annual  to  0.5  m.  On  sandy  flat  at  mouth  of  Winnama 
Gorge. 

Ophiuros  exaltatus  (L.)  Kuntze  SJF  2034 
Cane-like  perennial  forming  swards  to  2  m.  In  sheltered  positions  on 
creek  banks  and  low  lying  plains. 

Panicum  decompositum  R.Br.  SJF  2032 
Tufted  annual  to  0.3  m.  On  margin  of  drying  pool  at  Winnama  Springs. 

Panicum  mindanaense  Merr.  MIB/BB  75,  191,  240 
In  Piccaninny  Gorge. 

Paspalidium  clementii  (Domin)  C.E.Hubb.  JHW  s.n.,  EAC  210 
Low,  almost  cushion-forming  annual.  Among  rocks  under  Eucalyptus 
collina  on  rocky  plateau  above  Winnama  Gorge. 

Paspalidium  rarum  (R.Br.)  Hughes  MIB/BB  67,  72,  73,  205,  342 
In  Piccaninny  Gorge. 

Perotis  rara  R.Br.  MIB/BB  70 
In  Piccaninny  Gorge. 

Phragmites  karka  (Retz.)  Trin.  ex  Steudel  SJF  2655S 
Rhizomic  with  canes  to  1  m.  Forming  sward  on  sandy  bank  of  permanent 
pool  on  Ord  River. 

Plectrachne  bynoei  C.E.Hubb.  SJF  2573;  KFK  9254;  MIB/BB  60,  466 
Hummock  grass.  On  ledges  of  scree  and  boulder  slopes  of  Bungle  Bungle 
massif. 

Plectrachne  pungens  (R.Br.)  C.E.Hubb.  SJF  2556 
Hummock  grass  to  1.5  m  diameter  and  0.5  m  high.  On  grey  sandy-loam 
floodplains  amongst  sand  plains  surrounding  Bungle  Bungle  massif. 

Plectrachne  sp.  MIB/BB  63 
In  Piccaninny  Gorge. 

Schizachyrium  fragile  (R.Br.)  A.Camus  MIB/BB  58,269. 

In  Piccaninny  Gorge. 

Schizachyrium  pseudeulalia  (Hosowaka)  S.T. Blake  MIB/BB  321 ,  329, 

333,  337,  481 
In  Piccaninny  Gorge. 

Sehima  nervosum  (Rottler.)  Stapf.  SJF  2012 
Lax  tussock  grass  to  1  m.  On  stream  levee  at  Winnama  Springs. 

Themeda  australis  (R.Br.)  Stapf.  SJF  2664 
Tufted  perennial  about  0.5  m.  Extremely  rare  on  black  soil  plain. 

Triodia  microstachya  R.Br.  KFK  9298 
Viscid  hummock  grass,  inflorescence  maroon.  Very  common  on 
sandstone  in  Piccaninny  Gorge. 

143 


t 


Triodia  procera  R.Br.  NHS  84-370 
Hummock  grass  to  2  m  diameter  and  0.5  m  high,  rather  lax.  In  dry  sandy 
bed  of  Red  Rock  Ck. 

Tripogon  loliiformis  (F.Muell.)  C.E.Hubb.  MIB/BB  71 
In  Piccaninny  Gorge. 

Whiteochloa  capillipes  (Benth.)  Lazarides  MIB/BB  301 
In  Piccaninny  Gorge. 

Whiteochloa  cymbiformis  (Hughes)  B.K. Simon  MIB/BB  363 
In  Piccaninny  Gorge. 

Yakirra  australiensis  (Domin)  Lazarides  &  R. Webster  MIB/BB  464 
In  Piccaninny  Gorge. 

Yakirra  muelleri  (Hughes)  Lazarides  &  R. Webster  MIB/BB  78 
In  Piccaninny  Gorge. 

PONTEDERIACEAE 

Monochoria  cyanea  (F.Muell.)  F.Muell.  MIB/BB  143,  255 
Aquatic,  leaves  long-petioled,  radical;  flowers  dark  blue.  On  edge  of 
ephemeral  pools  in  Piccanniny  Gorge. 

TACCACEAE 

Tacca  ieontopetaloides  (L.)  Kuntze  MIB/BB  199.  214.  335 
Bulbous  renascent  perennial,  leaves  lobed.  In  canyon  north-east  of 
Piccaninny  Gorge. 

DICOTYLEDONAE 

ACANTHACEAE 

Dicliptera  glabra  Decne.  MIB/BB  128 
Herb  to  0.5  m,  leaves  linear  lanceolate,  stems  with  prominent  ovate 
involucral  bracts  subtended  by  a  pair  of  spines.  Along  stream  frontage 
below  Winnama  Gorge. 

Hypoestes  floribunda  R.Br.  SJF  1981 
Slender  shrub  to  0.5  m  with  magenta  flowers.  On  steep  quartzite  rocky 
slope  above  Winnama  Gorge.  [Intergrade  between  vars.  (Robyn  Barker 
pers.  comm.)] 

Ne/sonia  campestris  R.Br.  SJF  2639;  MIB/BB  155,  176 
Sprawling  herb  with  white  flowers.  On  ephemeral  stream  draining  Bungle 
Bungle  massif  and  in  Piccaninny  Gorge. 

AIZOACEAE 

Glinus  oppositifolius  (L.)  DC.  MIB/BB  147,  494,  497 
Prostrate  herb,  flowers  white.  In  Piccaninny  Gorge. 

Trianthema  pilosa  F.Muell.  MIB/BB  174,  452 
Procumbent  herb  to  0.5  m,  densely  hispid,  flowers  pink,  in  axillary 
clusters.  In  Piccaninny  Gorge. 

AMARANTHACEAE 

*Aerva  javanica  (Burm.f.)  Juss.  ex  Schultes  MN  s.n. 

Shrub  to  0.5  m,  flowers  woolly,  pale  grey.  Occasional  on  degraded  sites, 
especially  black  soil  plains. 

Alternanthera  denticulata  R.Br.  var.  micrantha  Benth.  SJF  2670;  KFK 

9299;  JHW  s.n.;  NHS  84-375;  MIB/BB  126 
Open  shrub  to  0.3  m,  flowers  greenish/white.  On  rocky  outcrops. 
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Amaranthus  ?  cuspidifolia  Domin  MIB/BB  127 
Herb,  leaves  spathulate,  inflorescence  axillary  and  forming  terminal 
raceme.  In  Piccaninny  Gorge. 

Gomphrena  canescens  R.Br.  MIB/BB  227 
Herb  to  0.5  m,  flowers  pink.  In  sand  in  Piccaninny  Gorge. 

Ptilotus  capitatus  (F.Muell.)  C. Gardner  CD  663 
Perennial  herb.  On  limestone  ridge. 

Ptilotus  corymbosus  R.Br.  JHW  s.n. 

Erect  herb,  branched  above  to  0.5  m,  flowers  white  and  purple.  On 
stream  levee. 

ANACARDIACEAE 

Buchanania  obovata  Engl.  SJF  2037S;  NHS  84-314 
Small  tree  to  2.5  m,  bark  rough,  grey;  trunk  short,  strong  with  spreading 
branches.  On  levees  and  terraces. 

APOCYNACEAE 

Alstonia  actinophylla  (Cunn.)  K. Schumann  MIB/BB  21 
Tree  to  6  m,  bark  deeply  fissured  forming  broad  vertical  projections. 
On  scree  and  boulder  slopes  of  Bungle  Bungle  massif. 

Carissa  lanceolata  R.Br.  (SR) 

Rounded  shrub  to  1  m,  exuding  milky  latex  when  broken.  Occasional 
on  levees,  terraces  and  plains. 

ASCLEPIADACEAE 

*  Calotropis  procera  (Aiton)  W.T.Aiton  SJF  2677 

Shrub  or  small  tree  to  4  m,  leaves  more  or  less  confined  to  branch  tips, 
exuding  milky  latex  when  broken.  On  degraded  black  soil  plains  and 
occasional  on  levees  and  terraces.  One  plant  recorded  in  Piccaninny 
Gorge. 

Cynanchum  pedunculatum  R.Br.  SJF  2534 
Twiner  to  1  m.  On  rocky  slope  at  margin  of  closed  forest  in  Osmond 
Valley. 

Marsdenia  cinerascens  R.Br.  MIB/BB  7 
Twiner  climbing  and  trailing  in  trees,  leaves  ovate-  lanceolate,  cordate 
to  10  cm,  flowers  pink.  In  Piccaninny  Gorge. 

Marsdenia  velutina  R.Br.  SJF  2589A 
Creeper  with  large,  distant,  velutinous  leaves.  In  sandy  streamcourse 
of  gorge  at  Bungle  Bungle  massif. 

Sarcostemma  australe  R.Br.  SJF  2602;  NHS  84-374A;  MIB/BB  4 
Leafless  shrub  to  0.3  m,  exuding  milky  latex  when  broken.  Rare  on  rocky 
outcrops  and  on  scree  and  boulder  slopes  of  Bungle  Bungle  massif. 

Tylophora  sp.  MIB/BB  119 

Climber,  leaves  ovate-lanceolate,  to  10  cm.  In  Piccaninny  Gorge. 

ASTERACEAE 

Blumea  pungens W.Fitzg.  SJF  2592;  MIB/BB  201 
Herb  to  0.3  m.  In  gorge  tract  associated  with  Bungle  Bungle  massif. 
First  collection  since  Type. 

Blumea  sp.  nov.  EAC  209;  JHW  s.n. 

Sticky,  aromatic  herb  to  0.2  m.  In  dry  drainage  channels  on  Eucalyptus 
collina  dominated  rocky  plateau  above  Winnama  Gorge. 
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Centipeda  sp.  KFK  9291;  MIB/BB  297 
Herb  to  0.2  m.  In  rock  fissure  of  Piccaninny  Gorge.  An  undescribed 
species. 

Chrysogonum  trichodesmoides  (F.Muell.)  F.Muell.  CD  664 
Erect  herb.  On  limestone  ridge. 

Pterocaulon  niveum  Cabrera  SJF  2597;  EAC  188;  KFK  9264 
White-woolly  sub-shrub  to  0.5  m,  flowers  mauve.  On  rocky  hills  and 
boulder  and  scree  slopes  of  Bungle  Bungle  massif. 

Pterocaulon  serrulatum  (Montr.)  Guill.  SJF  2526 
Erect,  sparsely  branched  sub-shrub  to  0.5  m.  On  rocky  slopes. 

Pterocaulon  sphacelatum  (Labill.)  F.Muell.  SJF  2017,  2588,  2635 
Strongly  scented,  erect  herb,  to  0.7  m.  On  levees  and  terraces  of  lowland 
creek,  also  entrenched  creek  on  summit  of  Bungle  Bungle  massif. 

Pterocaulon  verbascifolium  F.Muell.  SJF  2015 
Few  stemmed  upright  shrub  to  1  m.  On  levees  and  terraces. 

Vernonia  cinerea  Less.  SJF  2520;  KFK  9196 
Straggly  shrub  to  0.7  m,  leaves  and  stems  pale  green,  with  pink  flowers. 
On  low-lying  plain  adjacent  to  permanent  stream  at  Wulwuldji. 

Wedelia  verbesinoides  F.Muell.  ex  Benth.  NHS  84-302 
Strongly  aromatic  semi-shrub,  unbranched  above.  On  rocky  limestone 
outcrop. 

Asteraceae  sp.  SJF  2634 

Densely  tufted  herb  to  0.2  m.  In  sandy  drainage  line  on  Bungle  Bungle 
plateau.  Also  known  from  Northern  Territory,  but  undetermined. 

BIGNONIACEAE 

Dolichandrone  heterophylla  (R.Br.)  F.Muell.  NHS  84-329 
Tree  to  4  m.  On  sand  plains  surrounding  Bungle  Bungle  massif. 

Pandorea  aff.  doratoxylon  (J.  Black)  J. Black  KFK  9288;  SJF  2638A; 
MIB/BB  211 

Pendulous  shrub  with  scandent  branchlets  to  1.5  m,  leaves  dark  green, 
flowers  white.  On  chasm  walls  and  floors  of  Bungle  Bungle  massif. 

BOMBACACEAE 

Adansonia  gregorii  F.Muell.  SJF  2007 
Bottle-shaped  tree  to  15  m  with  smooth  grey  bark.  Restricted  to  a  few 
stream  levees  near  Winnama  Gorge  and  Bungle  Bungle  Outcamp. 

BORAGINACEAE 

Heliotropium  diversifolium  F.Muell.  ex  Benth.  sens.  lat.  EAC  204;  JHW 
s.n. 

Dense  rigid  bushes  to  0.3  m.  In  quartzite  declivities  of  Eucalyptus  collina 
dominated  rocky  plateau  above  Winnama  Gorge. 

Heliotropium  sp.  MIB/BB  453 

Woody  sub-shrub,  flowers  cream,  leaves  glabrous,  lanceolate  toothed, 
shortly  petiolate.  In  Piccaninny  Gorge. 

Heliotropium  sp.  MIB/BB  171 

Woody  sub-shrub,  flowers  white.  On  bank  of  creek  in  Piccaninny  Gorge. 

Trichodesma  zeylanicum  (Burm.f.)  R.Br.  SJF  2679;  KFK  9214 
Much  branched  sub-shrub  to  2  m  with  basal  rosette  of  larger  leaves, 
stems  and  leaves  grey,  flowers  pale  mauve.  In  riparian  woodland 
adjacent  to  ephemeral  stream. 
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BYBLIDACEAE 

Byblis  liniflora  Salisb.  MIB/BB  414,  459 
Annual  viscid  herb,  flowers  mauve.  In  alluvial  sand  beside  creek  in 
Piccaninny  Gorge. 


CAESALPINIACEAE 

Cassia  venusta  F.Muell.  SJF  2568,  2612 
Shrub  to  1  m,  flowers  yellow.  Occasional  on  black  soil  plains. 

Lysiphyllum  cunninghamii  (Benth.)  de  Wit  NHS  84-321 
Tree  to  6m,  deciduous,  flowers  red.  Dominant  on  stream  levee  and 
terrace  and  lowland  plains  on  heavier  soils. 

*  Parkinsonia  aculeata  L.  SJF  2678 

Spreading  tree  to  4  m  with  yellow  flowers.  Co-dominant  in  small,  grossly 
degraded  area  around  Bungle  Bungle  tank. 

Petalostylis  cassioides  (F.Muell.)  D.E.Symon  SJF  2605,  2621 ;  KFK  9279, 
9286;  MIB/BB  123,  361 

Open  shrub  with  slender  arching  branches  to  2  m,  flowers  yellow.  On 
Bungle  Bungle  plateau  and  along  associated  drainage. 


CAPPARACEAE 

Capparis  lasiantha  R.Br.  ex  DC.  SJF  2650 
Robust  climber  with  recurved  spines  on  branches  climbing  to  5  m  on 
Hakea  arborescens.  On  lowland  plain  near  Ord  R. 

Capparis  sepiaria  L.  NHS  84-326 
Climber  to  6  m  twining  on  Eucalyptus  sp.  nov.  ‘Box’.  In  riparian  forest 
associated  with  Red  Rock  Creek. 

Capparis  umbonata  Lindley  NHS  84-317,  84-331 
Small  tree.  Extremely  rare  on  rocky  outcrops. 

Cleome  cleomoides  (F.Muell.)  litis  (SR) 

Shrub  to  40  cm,  flowers  yellow.  Common  in  alluvial  soil  of  Piccaninny 
Gorge 

Cleome  viscosa  L.  (SR) 

Annual  herb  to  1  m,  flowers  yellow.  Common  in  alluvial  soil  of 
Piccaninny  Gorge  and  on  sandplain  surrounding  Bungle  Bungle. 


CARYOPHYLLACEAE 

Polycarpaea  involucrata  F.Muell.  SJF  2626;  MIB/BB  146,  169 
Low  herb.  In  crevices  of  sandstone  wall  of  stream  on  Bungle  Bungle 
plateau. 

Polycarpaea  longiflora  F.Muell.  SJF  2613 
Slender  herb  to  0.3  m  with  pink  flowers.  On  sandplain  at  base  of  Bungle 
Bungle  massif. 

Polycarpaea  sp.  EAC  200 

Herb  to  0.1  m  with  reddish  stems.  In  quartzite  crevices  of  steep  slope 
above  Winnama  Gorge. 


COCHLOSPERMACEAE 

Cochlospermum  fraseri  Planchon  SJF  2000;  NHS  84-336 
Small  tree  to  3  m,  deciduous  at  time  of  visit,  flowers  yellow.  Common 
on  rocky  slopes. 
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COMBRETACEAE 

Terminalia  arostrata  Ewart  &  O.B. Davies  SJF  2542;  KFK  9224;  NHS 

84-295 

Handsome  tree  to  10  m  with  pendulous  foliage  and  long  weeping 
branches,  bark  grey,  persistent.  On  heavier  soils  of  lowland  plains. 

Terminalia  bursarina  F.Muell.  SJF  2656;  NHS  84-366 
Tree  to  6  m,  typically  bent  by  floodwaters,  bark  with  large,  fissured 
plates,  flowers  cream.  In  beds  of  major  ephemeral  streams. 

Terminalia  canescens  (DC.)  Radkl.  NHS  84-343,  84-384 
Small  tree  to  4  m,  leaves  conspicuous  silver-grey.  Common  on  rocky 
slopes. 

Terminalia  carpentariae  C. White  SJF  2004;  EAC  219 
Tree  to  6  m  with  stout  trunk,  bark  flaking  in  patches.  In  quartzite  crevices 
of  steep  slope  above  Winnama  Gorge. 

Terminalia  platyphylla  F.Muell.  SJF  2544;  KFK  9225;  JHW  s.n. 
Tree  to  18  m,  bark  dark,  fissured.  Co-dominant  in  riparian  forest  along 
larger  ephemeral  streams. 

Terminalia  volucris  R.Br.  ex  Benth.  NHS  84-372,  84-383 
Shrub  to  1.5  m  with  open  crown  and  straight  branches.  Dominant  in 
some  open  scrubs  at  foot  of  stony  hillslopes  in  Osmond  Valley. 


CONVOLVULACEAE 

Bonamia  linearis  (R.Br.)  H.Hallier  MIB/BB  236,  381 
Scandent  herb  with  deep  taproot  trailing  to  0.5  m,  flowers  white.  In 
Piccaninny  Gorge. 

Ipomoea  polymorpha  Roemer  &  Schultes  MIB/BB  235,  278,  360,  420, 
430 

Herb,  flowers  purple.  In  alluvial  sand  beside  creek  in  Piccaninny  Gorge. 

Jacquemontia  browniana  Ooststr.  SJF  2675 
Shrub  to  0.5  m,  stems  unbranched,  leaves  linear-lanceolate.  At  base  of 
limestone  outcrop  at  Giliwal. 

Operculina  brownii  Ooststr.  SJF  2548;  NHS  84-297 
Trailing  perennial  to  2  m,  mature  capsule  with  window  over  seeds.  On 
basalt  outcrop. 

Polymeria  sp.  MIB/BB  362,  428 
Tangled  herb  trailing  to  0.5  m.  In  Piccaninny  Gorge. 


CUCURBITACEAE 

*  Citrullus  lanatus  (Thunb.)  Matsumura  &  Nakai  NHS  84-352 

Trailer,  stems  dried.  In  disturbed  areas  near  Red  Rock  Creek.  Collected 
by  aboriginal  informants. 

Trichosanthes  cucumerina  L.  SJF  2641;  KFK  9289;  MIB/BB  384,  498 
Weak  climber  to  1  m  with  tendrils,  flowers  white,  perianth  fringed,  fruit 
orange,  pear-shaped  when  mature,  seeds  covered  in  red  flesh.  Amongst 
spinifex,  in  alluvial  sand  of  Piccaninny  Gorge. 


ELATINACEAE 

Bergia pedicellaris  (F.Muell.)  Benth.  SJF  2029,  MIB/BB  492,  473,  493 
Erect  annual  0.1  m,  leaves  glossy,  flowers  pink.  In  sands  along  ephemeral 
watercourse. 
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EUPHORBIACEAE 

Bridelia  tomentosa  Blume  var.  glabrifolia  (Merr.)  Airy  Shaw  SJF  2595S 
Rampant  shrub  2-3  m  with  arching  cane-like  branches.  In  sandy  floor 
of  gorge  tract  below  Bungle  Bungle  massif. 

Bridelia  tomentosa  Blume  var.  trichadenia  Muell.Arg.  JHW  s.n. 
Wide  spreading  bush  to  2  m  tall.  Amongst  rocks  under  cliff  at  mouth 
of  Winnama  Gorge  with  Petalostigma  nummularium. 

Chamaesyce  aff.  micradenia  (Boiss.)  Hassall  JHW  s.n. 

Semi-shrub  to  0.6  m  with  white  petal-like  appendages.  Amongst  fallen 
rocks  at  mouth  of  Winnama  Gorge. 

Chamaesyce  sp.  JHW  s.n. 

Low  herb  with  a  stout  taproot,  leaves  purplish  and  sage  green.  At  base 
of  Osmond  Range. 

Euphorbia  coghlanii  Bailey  SJF  2608;  MIB/BB  120,  253 
Open  sprawling  sub-shrub  exuding  copious  milky  latex  when  broken, 
flowers  white.  On  sandy  floodplain  at  base  of  Bungle  Bungle  massif 
and  in  Piccaninny  Gorge. 

*  Euphorbia  hirta  L.  SJF  2018 

Prostrate  sub-shrub  exuding  milky  latex  when  broken,  leaves  with 
maroon  blotch  in  middle.  On  stream  levee. 

Euphorbia  tannensis  Sprengel  MIB/BB  404 
Shrub  to  1  m,  leaves  narrow,  oblong.  In  Piccaninny  Gorge. 

Euphorbia  aff.  tannensis  Sprengel  JHW  s.n. 

Virgate  bushes  to  1.5  m,  typically  to  0.7  m,  leaves  narrow  lanceolate. 
Amongst  rocks  on  W  facing  declivity  at  Winnama  Gorge. 

Euphorbia  wheeleri  Baillon  SJF  1994 
Semi-shrub  to  0.4  m.  On  black  soil  stream  levee. 

Mallotus  nesophilus  Muell.Arg.  NHS  84-376 
Small  tree.  In  closed  forest  of  Osmond  Valley  and  gorges  of  Bungle 
Bungle  massif. 

Petalostigma  nummularium  Airy  Shaw  JHW  s.n. 

Low  bushes  to  1  m  tall.  Amongst  fallen  rocks  under  cliff  at  mouth  of 
Winnama  Gorge. 

Phyllanthus  ciccoides  Muell.Arg.  NHS  84-309,  84-322;  JHW  s.n. 
Small  tree  to  4  m,  drooping.  On  creek  embankment  at  base  of  Osmond 
Range. 

Phyllanthus  virgatus  G. Forster  SJF  2576;  MIB/BB  99,  188,  378 
Sprawling  sub-shrub.  On  sandy  floodplain  at  base  of  Bungle  Bungle 
massif  and  in  Piccaninny  Gorge. 

Securinega  melanthesoides  (F.Muell.)  Airy  Shaw  SJF  2669;  NHS  84-338 
Freely  suckering  shrub  to  2  m  with  more  or  less  remote  cane-like  stems. 
On  limestone  outcrop  adjacent  to  permanent  pool  at  Giliwal. 


GOODENIACEAE 

Dampiera  conospermoides  W.Fitzg.  SJF  2633;  KFK  9270 
Wispy,  open-branched,  few  stemmed  shrub  to  1  m  with  deep  pink 
flowers.  On  summit  of  Bungle  Bungle  massif  and  in  Piccaninny  Gorge. 

Goodenia  heterochila  F.Muell.  JHW  s.n.;  MIB/BB  1,  77 
Sprawling  sub-shrub,  flowers  yellow.  Between  quartzite  rocks  on  west 
facing  declivities  north  of  Winnama  Gorge  mouth. 
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Goodenia  scaevolina  F.Muell.  SJF  2570;  KFK  9249 
Ascending  shrub  to  1.5  m  with  viscid  leaves  and  stems,  very  pungent, 
flowers  with  deep  purple  centres  and  mauve  margins.  Extremely  common 
on  scree  and  boulder  slopes  of  Bungle  Bungle  massif. 

GYROCARPACEAE 

Gyrocarpus  americanus  Jacq.  subsp.  pachyphyllus  Kubitzki  NHS  84-388 
Stout-trunked  deciduous  tree  to  8  m.  On  dry  creeks  and  plains  close 
to  Turkey  Creek,  and  in  rock  scree  at  base  of  cliff-face  in  Bungle  Bungle. 

HALORAGACEAE 

Gonocarvus  leptothecus  (F.Muell.)  Orchard  EAC  221;  MIB/BB  10, 
480b 

Sub-shrub  to  0.3  m.  On  Eucalyptus  collina  dominated  rocky  plateau 
above  Winnama  Gorge  and  growing  by  creek  in  Piccaninny  Gorge. 

LAMIACEAE 

Coleus  scutellarioides  Benth.  SJF  2532;  KFK  9204 
Herb  to  0.3  m  with  square  stem  and  opposite  leaves,  flowers  mauve 
fading  towards  pedicel.  Along  semi-permanent  stream  under  closed 
forest  in  the  Osmond  Valley. 

LAURACEAE 

Cassytha  capillar  is  Meissner  MIB/BB  110 
Hemi-parasitic  climber,  stems  glabrous.  Scrambling  over  vegetation.  In 
Piccaninny  Gorge. 

Cassytha  filif or  mis  L.  MIB/BB  181 
Hemi-parasitic  climber,  stems  hairy,  fruit  large,  black.  In  Piccaninny 
Gorge. 

LENTIBULARIACEAE 

Utricularia  chrysantha  R.Br.  SJF  2671 
Herb  to  5  cm.  In  soft  mud  on  margin  of  Osmond  Creek  at  Giliwal. 

LOBELIACEAE 

Lobelia  quadrangularis  R.Br.  NHS  84-294,  84-379;  KFK  9192;  EAC  230; 
MN  s.n. 

Prostrate  creeping  herb  rooting  at  nodes,  with  blue  flowers.  Under 
riparian  forest  along  permanent  stream  at  Wulwuldji. 

LOGANIACEAE 

Mitrasacme  elata  R.Br.  EAC  203;  MIB/BB  467 
Herb  to  0.2  m,  flowers  white.  In  bed  of  ephemeral  watercourse  on 
Eucalyptus  collina  dominated  rocky  plateau  above  Winnama  Gorge  and 
in  Winnama  Gorge. 

Mitrasacme pygmaea  R.Br.  SJF  2599;  MIB/BB  12,  202,  274,  277 ,  412, 
484 

Herb  to  0.1  m.  In  crevices  of  chasm  wall  in  Bungle  Bungle  massif. 
LORANTHACEAE 

Amyema  benthamii  (Blakely)  Danser  JHW  s.n. 

Parasitic  on  Lysiphyllum  cunninghamii.  On  Turkey  Ck  above  junction 
with  Winnama  Springs  Ck. 
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Amyema  bifurcatum  (Benth.)  Tieghem  var.  eburneum  Barlow  SJF  2552; 
KFK  9230 

Hemi-parasite  on  Eucalyptus  dichromophloia ,  pendulous  from  simple 
haustorium.  South  of  Bungle  Bungle  Outcamp. 

Decaisnina petiolata  (Barlow)  Barlow  subsp.  angustata  Barlow  SJF  2615 
Hemi-parasite  on  Buchanania  obovata ,  pendulous  from  simple 
haustorium,  corolla  scarlet  with  green  reflexed  tips.  On  sandy  floodplains 
of  creek  draining  northern  escarpment  of  Bungle  Bungle  massif. 

Lysiana  spathulata  (Blakely)  Barlow  subsp.  spathulata  SJF  2616;  JHW 
s.n.;  MIB/BB  170 

Hemi-parasite  on  Acacia  stipuligeray  simple  haustorium,  corolla  scarlet 
with  apex  of  tube  and  free  segments  yellow-green.  On  sandy  floodplains 
of  creek  draining  northern  escarpment  of  Bungle  Bungle  massif  and  near 
Winnama  Gorge. 

Lysiana  subfalcata  (Hook.)  Barlow  SJF  2546,  2651,  2663;  KFK  9226; 
EAC  227 

Hemi-parasite  on  Lysiphyllum  cunninghamii  and  Capparis  lasiantha 
from  simple  haustorium,  pendulous,  corolla  scarlet,  becoming  yellow 
to  green  at  apex.  Common  on  stream  frontage  and  interfluves 
throughout  the  study  area. 


LYTHRACEAE 

Ammonia  multiflora  Roxb.  SJF  2002;  MIB/BB  310,  326 
Herb  to  0.1  m,  flowers  pale  pink.  In  drying  sand  of  Winnama  Gorge 
and  Piccaninny  Gorge. 

Rotala  diandra  (F.Muell.)  Koehne  SJF  2680;  MIB/BB  346 
Herb  with  ascending  stems,  rooting  from  nodes.  On  sandy  margins  of 
ephemeral  pools  along  Red  Rock  Ck  and  in  Piccaninny  Gorge. 

Rotala  mexicana  Cham.  &  Schldl.  JHW  s.n.;  MIB/BB  403,  472,  495,  496 
Semi-aquatic  succulent,  prostrate  herb,  to  0.2  m.  Near  Winnama  Spring 
and  in  Piccaninny  Gorge. 


MALVACEAE 

Gossypium  australe  F.Muell.  SJF  2543,  2687A;  KFK  9244;  MIB/BB  426 
Open  shrub  to  2  m,  petals  pink  with  maroon  blotch  at  base.  Forming 
dense  stands  on  heavier  soils  around  Bungle  Bungle  massif. 

Hibiscus  leptocladus  Benth.  sens.  lat.  SJF  2646;  JHW  s.n.;  EAC  233; 
MIB/BB  106,  158,  233 

Few  stemmed  shrub  to  1  m,  petals  pink  with  maroon  blotch  at  base. 
In  gorge  tract  of  Piccaninny  Ck  and  on  stream  levees  around  Winnama 
Gorge  and  Turkey  Ck. 

Hibiscus  meraukensis  Hochr.  SJF  2524;  EAC  234 
Low  shrub  to  0.5  m.  On  low-lying  plain  adjacent  to  permanent  stream 
of  the  Osmond  Valley  at  Wulwuldji. 

Hibiscus  setulosus  F.Muell.  JHW  s.n. 

Little-branched,  very  spiny  sub-shrub  to  0.6  m.  Among  quartzite  rocks 
on  west  facing  declivity  above  Winnama  Gorge. 

Hibiscus  sp.  nov.  EAC  233A 

Shrubs  to  1  m.  On  levee  of  semi-permanent  stream  in  the  Osmond  Valley. 
An  undescribed  species  =  Fryxell  &  Craven  4000  (CANB). 

Hibiscus  sp.  nov.  ‘Middle  Springs*  SJF  1977 
Open  shrub  to  2  m,  petals  pink  with  maroon  blotch  at  base.  On  steep 
rocky,  quartzite  slope  at  Winnama  Gorge.  Second  record  of  species. 
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Sida  rohlenae  Domin  MIB/BB  108,  207,  212 
Shrub  to  20  cm,  leaves  ovate-lanceolate,  dentate,  grey,  grey-green.  In 
Piccaninny  Gorge. 

Sida  ?  spinosa  L.  MIB/BB  107 
Shrub.  In  Piccaninny  Gorge. 

MELIACEAE 

Melia  azederach  L.  NHS  84-357 

Tree  to  6  m.  Near  spring  sheltered  under  limestone  cliffs  at  Djimbitjba. 

Owenia  vernicosa  F.Muell.  EAC  222 
Tree  to  4  m,  branched  above.  In  declivity  on  steep,  rocky  quartzite  slope 
at  Winnama  Gorge. 

MENISPERMACEAE 

Stephania  japonica  (Thunb.)  Miers  var.  timoriensis  (DC.)  Forman  SJF 
2589S;  MIB/BB  9 

Scrambler  with  peltate  leaves,  climbing  1-2  m.  In  gorge  of  Bungle  Bungle 
massif.  First  record  for  Western  Australia. 

Tinospora  smilacina  Benth.  JHW  s.n. 

Climber  to  5  m.  Occasional  on  stream  frontage  and  levees. 

MENYANTHACEAE 

Nymphoides  indica  (L.)  Kuntze  SJF  2693 
Aquatic  herb  with  floating  leaves.  Stranded  on  sandy  margin  of  drying 
pool  on  Red  Rock  Ck. 

MIMOSACEAE 

Acacia  acradenia  F.Muell.  KFK  9265;  NHS  84-306,  84-327;  MIB/BB 
168,  402,  455 

Slender  low  tree  to  3  m,  bark  brown,  smooth.  Below  limestone  cliff 
and  on  plain  near  Bungle  Bungle  Outcamp,  in  reddish  sandy  soil  and 
in  Piccaninny  Gorge. 

Acacia  coriacea  DC.  NHS  84-343 
Low  tree  with  hard  black  bark.  In  savanna  woodland  on  undulating 
flats  fringing  Red  Rock  Ck. 

Acacia  cowleana  Tate  SJF  2561 

Shrub  to  1  m.  On  stony  slope  dominated  by  Eucalyptus  brevifolia  and 
spinifex. 

Acacia  dunnii  (Maiden)  Turrill  EAC  213 
Slender  shrub  to  4  m,  glaucous,  heavily  predated  by  insects.  On 
Eucalyptus  collina  dominated  rocky  plateau  above  Winnama  Gorge. 

Acacia  eriopoda  Maiden  &  Blakely  SJF  2644;  KFK  9274,  9297;  MIB/BB 

Small  tree  with  open  crown,  to  8  m,  phyllodes  linear  to  30  cm,  bark 
smooth,  flowers  yellow.  Associated  with  Bungle  Bungle  massif,  especially 
along  drainage  lines. 

Acacia  farnesiana  (L.)  Willd.  SJF  2566,  2672;  NHS  84-363 
Tree  to  3  m,  bark  smooth  with  prominent  lenticels.  On  degraded 
creekbanks  at  Bungle  Bungle  Outcamp  and  Giliwal. 

Acacia  gonocarpa  F.Muell.  NHS  84-3 10;  SJF  2554;  KFK  9234,  9287;  CD 
666;  MIB/BB  256 

Shrub  to  2  m,  bark  smooth,  dark  with  red-brown  furrows,  flowers 
yellow.  On  sandplains  surrounding  Bungle  Bungle  massif,  forming  dense 
understorey  to  Eucalyptus  collina. 
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Acacia  hemignosta  F.Muell.  SJF  2540;  KFK  9220 
Tree  to  5  m  with  blue-grey  glaucous  leaves  and  rough,  dark  platey  bark, 
flowers  pale  yellow.  On  quartzite  rise  and  amongst  levee  and  terrace 
complex  near  Dutbu. 

Acacia  holosericea  Cunn.  ex  Don  SJF  2525,  2567 
Tree  to  5  m  with  smooth  dark  bark  and  conspicuously  angled  stems. 
On  stream  levee  and  terrace  complex. 

Acacia  laccata  Pedley  KFK  9277 

Much  branched  shrub  2  m,  bark  smooth,  brown.  In  massive  rock  of 
Bungle  Bungle  plateau. 

Acacia  ?  leptophleba  F.Muell.  SJF  2008;  JHW  s.n. 

Shrub  to  2  m.  On  permanent  stream  levee  at  Winnama  Gorge. 

Acacia  lycopodifolia  Cunn.  ex  Hook.  SJF  2024,  2647;  EAC  189,  224; 
KFK  9199;  JHW  s.n.;  MIB/BB  104,  247 
Low  straggly  shrubs  to  0.1  m,  leaves  grey-green,  flowers  yellow.  On 
dry  hillsides  and  sandstone  scree  slopes. 

Acacia  lysiphloia  F.Muell.  KFK  9221,  9246;  SJF  2539 
Sprawling  shrub  to  4  m,  bark  reddish-brown,  ‘Minni  Ritchi’,  flowers 
yellow,  pods  viscid.  Forming  dense  stands  in  red  soil  over  rocky  scree. 

Acacia  monticola  J. Black  SJF  2582;  KFK  9248,  9290;  CD  665;  MIB/BB 
105 

Small  tree  to  3  m  with  reddish  ‘Minni  Ritchi*  bark,  leaves  viscid,  flowers 
yellow.  In  sandy  bank  of  ephemeral  stream  draining  gorge  of  Bungle 
Bungle  massif. 

Acacia  orthocarpa  F.Muell.  JHW  s.n. 

Shrub  to  2  m  with  terete  phyllodes  and  erect  pods.  At  Winnama  Gorge. 

Acacia  pellita  O. Schwarz  KFK  9191;  EAC  192;  CD  662 
Shrub  to  7  m,  bark  smooth,  grey,  flowers  yellow.  Adjacent  to  permanent 
creek  at  Winnama  Gorge  and  at  Wulwuldji. 

Acacia  platycarpa  F.Muell.  NHS  84-360 
Upper  trunk  and  branches  glaucous,  with  platey  fibrous  bark  at  base, 
to  over  2.5  m.  Dominant  in  scrub  at  base  of  limestone  cliffs. 

Acacia  plectocarpa  Cunn.  ex  Benth.  SJF  2066,  2683;  JHW  s.n. 
Straight  tree  to  10  m,  typically  with  crown  confined  to  upper  third,  bark 
black,  hard,  deeply  fissured.  On  stream  strands  and  levees. 

Acacia  retivenia  F.Muell.  SJF  2536;  &  glabrous  var.  SJF  2618;  KFK 
9215,  9278;  CD  671;  MIB/BB  100. 

Shrub  or  small  tree  to  6  m,  bark  smooth,  brown,  flowers  yellow.  On 
stream  levee;  glabrous  variant.  On  summit  of  Bungle  Bungle  massif  and 
in  Piccaninny  Gorge. 

Acacia  stipuligera  F.Muell.  SJF  2555,  2617;  KFK  9233;  NHS  84-311; 
CD  668 

Shrub  to  3  m  with  smooth,  grey  bark.  On  sandy  banks  of  ephemeral 
streams  draining  gorges  of  Bungle  Bungle  massif. 

Acacia  translucens  Cunn.  ex  Hook.  EAC  215;  JHW  s.n. 

Low  shrub  to  0.5  m.  Around  escarpment  of  Eucalyptus  collina 
dominated  rocky  plateau  above  Winnama  Gorge. 

Acacia  tumida  F.Muell.  ex  Benth.  SJF  2662;  EAC  226;  NHS  84-312; 
KFK  9216,  9245,  9281;  MIB/BB  102 
Shrub  or  small  tree  to  4  m,  stems  and  leaves  glaucous,  degree  of 
glaucousness  extremely  variable;  flowers  yellow.  On  stream  levees  and 
interfluves. 
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Acacia  sp.  sub-series  Lycopodiifoliae  SJF  2527;  KFK  9197 
Open  shrub  to  1.5  m,  flowers  yellow.  On  quartzite  outcrop  and  sandstone 
scree  slopes. 

MORACEAE 

Ficus  coronulata  F.Muell.  NHS  84-365 
Sub-dominant  riparian  tree  to  10  m.  On  ephemeral  and  semi-permanent 
streams  of  plains  and  broad  valleys  of  permanent  streams. 

Ficus  leucotricha  Miq.  var.  megacarpa  F.Muell.  KFK  9276;  SJF  1982, 
2630 

Spreading  shrub  or  small  tree  to  3  m,  fruits  yellow.  On  steep  rocky 
hillsides  and  rock  walls  of  sandstone. 

Ficus  opposita  Miq.  var.  indecora  (Miq.)  Corner  NHS  84-333 
Low  tree  with  virtually  divaricate  branches  and  rounded  crown.  In 
riparian  open  forest  with  Celtis  philippinensis  south  of  Bungle  Bungle 
Outcamp. 

Ficus  opposita  Miq.  var.  micracantha  (Miq.)  Corner  SJF  2563;  NHS 
84-307 

Rounded  tree  to  3  m  with  rough,  dark,  fissured  bark.  On  steep  limestone 
outcrop. 

Ficus  aff.  opposita  Miq.  var.  ?  NHS  84-323 
Spreading  tree  to  10  m  with  smooth  grey  bark.  In  riparian  open  forest 
near  Bungle  Bungle  Outcamp. 

Ficus  platypoda  (Miq.)  Cunn.  ex  Miq.  aff.  var.  cordata  Specht  SJF 
2629 

Tree  to  3  m  with  meandering  roots,  fruits  purple  when  mature.  Over 
sandstone  wall  of  ephemeral  stream  on  Bungle  Bungle  plateau. 

Ficus  platypoda  (Miq.)  Cunn.  ex  Miq.  var.  lachnocaula  (Miq.) 
Benth.  SJF  2674 

Tree  to  6  m  with  roots  running  over  limestone.  On  limestone  outcrop 
at  Giliwal  with  Celtis  philippinensis  and  Lysiphyllum  cunninghamii. 

Ficus  platypoda  (Miq.)  Cunn.  ex  Miq.  var.  minor  Benth.  KFK  9263 
Rock  fig  to  5  m,  bark  grey,  figs  green  subtended  by  three  papery 
caducous  bracts. 

Ficus  platypoda  (Miq.)  Cunn.  ex  Miq.  var.  platypoda  KFK  9295;  SJF 
2604;  NHS  84-303;  MIB/BB  218 

Spreading  tree  to  3  m  x  3  m  with  aerial  roots,  fruits  yellow.  In  sandstone 
declivity  of  ephemeral  stream  below  Bungle  Bungle  massif. 

Ficus  racemosa  L.  var.  racemosa  KFK  9184;  SJF  1979 
Spreading  tree  to  10  m  with  multiple  trunks,  bark  smooth  pale  grey  with 
prominent  lenticels,  fruits  cauliflorus,  tan  when  mature.  On  permanent 
and  semi-permanent  streams. 

Ficus  tinctoria  G. Forster  subsp.  tinctoria  KFK  9236;  MIB/BB  8,  98 
Tree  to  5  m,  bark  dark  brown,  fissured,  figs  pale  green.  In  alluvium 
by  creek.  Only  the  fourth  collection  from  W.A. 

Ficus  virens  Aiton  var.  ?  NHS  84-355 
Low  tree  with  short  trunk,  multibranched  with  smooth  grey  bark.  At 
the  base  of  limestone  cliffs  associated  with  Celtis  philippinensis  at 
Mawundungi. 

MYOPORACEAE 

Myoporum  acuminatum  R.Br.  SJF  2591,  2598 
Shrub  to  2  m  with  conspicuously  shiny  leaves,  flowers  white  with  four 
mauve  blotches,  fruits  maroon.  Occasional  on  scree  and  boulder  slopes 
of  Bungle  Bungle  massif,  and  along  streams  draining  the  escarpment. 
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MYRTACEAE 


Calytrix  achaeta  F.Muell.  SJF  2577;  KFK  9283 
Shrub  to  1  m  with  cream  flowers.  On  scree  and  boulder  slope  of  Bungle 
Bungle  massif. 

Calytrix  brachychaeta  (F.Muell.)  Benth.  SJF  2009;  JHW  s.n. 

Shrub  to  1.5  m  with  white  flowers.  Amongst  rocks  in  riparian  forest 
at  Winnama  Spring. 

Calytrix  exstipulata  DC.  SJF  1980,  2574;  KFK  9284;  JHW  s.n.;  NHS 
84-362 

Shrub  to  1.5  m  with  pink  flowers.  Abundant  on  sandstone  and  quartzite 
throughout  the  study  area. 

Eucalyptus  aspera  F.Muell.  SJF  2583;  KFK  9256;  JHW  s.n.;  MIB/BB  93 
Much  branched  tree  to  8  m  with  sage-green  leaves  and  smooth  grey  bark 
shedding  in  darker  grey  patches.  Along  ephemeral  creeks  of  sandstone 
and  quartzite  plateaus  and  escarpments. 

Eucalyptus  brachyandra  F.Muell.  SJF  2571;  CD  669 
Crooked  tree  to  3  m,  branching  low  to  ground,  bark  thick,  box-like, 
fibrous  and  furrowed  on  trunk,  branches  smooth  white.  On  boulder 
and  scree  slopes  of  Bungle  Bungle  massif  and  in  deep  sandstone  gorge. 

Eucalyptus  brevifolia  F.Muell.  JHW  s.n.;  NHS  84-318,  84-330 
Tree  to  5  m  with  grey-green  leaves  and  smooth  white  bark.  Dominant 
on  rocky  slopes  and  skeletal  soils. 

Eucalyptus  sp.  aff.  brevifolia  F.Muell.  ‘Silvery’  EAC  235 
Tree  to  5  m  with  smooth  white  bark  and  silvery  shoots.  On  low  lying 
plain  in  Turkey  Ck  catchment. 

Eucalyptus  sp.  aff.  brevifolia  F.Muell.  ‘Grey-green’  SJF  2560;  NHS 
84-301 

Tree  to  5  m  with  smooth  white  bark,  grey-green  leaves  and  large  fruits. 
On  rocky  slope. 

Eucalyptus  carnaldulensis  Dehn.  SJF  2661;  NHS  84-364 
Tree  to  10  m  with  smooth  white  bark.  Riparian  on  major  ephemeral 
streams  and  Ord  R. 

Eucalyptus  cliftoniana  W.Fitzg.  ex  Maiden  SJF  2569;  EAC  217;  JHW 
s.n.;  KFK  9257,  9280 

Tree  to  10  m  with  new  shoots  yellow-green,  bark  tessellate,  papery, 
persistent.  Common  and  dominant  on  steep  slopes  and  rocky  plateaus 
of  Osmond  Range  and  Bungle  Bungle  massif. 

Eucalyptus  collina  W.Fitzg.  SJF  2559;  KFK  9235,  9271 ;  JHW  s.n.;  NHS 
84-299,  84-300 

Tree  to  9  m  with  new  shoots  silvery,  bark  silvery- white,  smooth  with 
some  cream  and  grey  mottling,  Fibrous  to  flaky.  On  sandplains 
surrounding  Bungle  Bungle  massif  and  on  Osmond  Ranges,  also 
associated  with  streams  on  massif  plateau. 

Eucalyptus  confertiflora  F.Muell.  KFK  9261;  NHS  84-324 
Tree  to  15  m  with  stocking  of  dark,  rough  bark,  remainder 
white,  smooth.  Abundant  on  stream  levees  and  terraces. 

Eucalyptus  cupularis  C. Gardner  (SR) 

Recorded  by  C.  Done  from  the  Osmond  Range. 

Eucalyptus  dichromophloia  F.Muell.  SJF  2014,  2551;  KFK  9229;  JHW 
s.n. 

Tree  to  10  m  with  new  shoots  yellow-green,  bark  tesselated,  flaking  and 
mottled  below,  smooth  above.  Common  on  stream  levees  and  terraces, 
interfluves  and  rocky  slopes. 
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Eucalyptus  herbertiana  Maiden  SJF  2631 
Crooked  tree  to  6  m  with  smooth  white  bark  and  some  grey  and  red 
mottling.  In  gorge  of  ephemeral  stream  on  Bungle  Bungle  plateau. 

Eucalyptus  papuana  F.Muell.  (SR) 

Tree  10  m  with  smooth  white  bark.  Common  along  Red  Rock  Ck. 

Eucalyptus  sp.  aff.  papuana  F.Muell.  SJF  2665;  NHS  84-351 
Tree  to  8  m  with  smooth  white  bark,  and  large  leaves.  On  levee  of  Red 
Rock  Creek. 

Eucalyptus  pruinosa  Schauer  SJF  2016,  2541;  KFK  9223 
Crooked  tree  to  6  m  with  silvery  pruinose  leaves,  bark  rough  fissured 
and  persistent.  On  terraces  of  Osmond  and  Turkey  Cks. 

Eucalyptus  aff.  pruinosa  Schauer  SJF  2553;  KFK  9232 
Tree  to  6  m  with  conspicuously  pruinose,  silver-blue  lanceolate  leaves 
and  rough  grey-brown  bark,  flowers  white.  On  grey  clay-loam  plain  and 
on  calcareous  red  earths. 

Eucalyptus  ptychocarpa  F.Muell.  SJF  2025;  KFK  9218 
Spreading  tree  to  8  m  with  discolorous,  large,  vertically  hanging  leaves, 
bark  rough,  fibrous,  furrowed  and  persistent.  On  low  lying  plains 
adjacent  to  semi-permanent  creeks  of  Osmond  Valley. 

Eucalyptus  aff.  terminalis  F.Muell.  SJF  2550;  KFK  9222,  9228,  9238 
Tree  to  10  m,  bark  tesselated,  flaking  and  mottled  orange-white  below, 
smooth  above,  leaves  dark  green,  vertically  hanging.  On  brown  sandy 
loam  adjacent  to  ephemeral  creek  west  of  Bungle  Bungle  massif. 

Eucalyptus  sp.  nov.  ‘Box*  KFK  9267;  NHS  84-325,  84-350 
Tree  to  8  m,  bark  fibrous.  In  alluvium  and  sandstone  scree. 

Leptospermum  parviflorurn  Valeton  KFK  9301;  SJF  2638B 
Tree  to  5  m,  bark  papery,  reddish,  branchlets  weeping,  flowers  cream. 
On  Piccaninny  Ck  and  associated  with  seepage  on  chasm  walls  of  Bungle 
Bungle  massif.  First  record  for  W.A. 

Lophostemon  grand  iflorus  (Benth.)  Peter  G.  Wilson  &  J.T.  Waterhouse 

subsp.  riparius  (Domin)  Peter  G.  Wilson  &  J.T.  Waterhouse  SJF  2645; 

MIB/BB  87 

Tree  to  6  m  with  dark,  rough,  fissured  bark.  Dominant  along  ephemeral 
strcamcourses  of  lowlands  and  plains;  also  in  Piccaninny  Gorge. 

Melaleuca  leucadendra  (L.)  L.  SJF  2522;  KFK  9186 
Tree  to  20  m  with  white  papery  bark.  Co-dominant  along  permanent 
and  semi-permanent  creeks  of  Osmond  Valley. 

Melaleuca  nervosa  (Lindley)  E.Cheel  subsp.  nov.  NHS  84-344,  84-345 
Tree  to  5  m  with  tough  paperbark  to  major  branches.  Dominant  on 
some  seasonally  inundated  flats  of  Red  Rock  Creek. 

Syzygium  angophoroides  (F.Muell.)  B. Hyland  SJF  2529S;  KFK  9205 
Tree  to  15  m,  bark  papery,  grey  with  reddish  blotches,  new  shoots  red. 
Sub-dominant  in  closed  forest  along  semi-permanent  stream  in  Osmond 
Valley,  restricted  to  sheltered  gully. 

Syzygium  eucalyptoides  (F.Muell.)  B. Hyland  subsp.  eucalyptoides  SJF 

2658 

Graceful  tree  to  6  m,  widely  spreading  with  foliage  drooping  to  ground. 
In  riparian  forest  on  strand  of  Ord  R.  at  Blue  Holes. 


NYCTAGINACEAE 

Boerhavia  paludosa  (Domin)  Meikle  JHW  s.n.;  MIB/BB  175 
Tangled  herb  to  1.3  m  tall.  On  scree  slope  under  quartzite  bluff  of 
Winnama  Gorge  and  in  Piccaninny  Gorge. 
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OLEACEAE 

Jasminum  molle  R.Br.  NHS  84-346 
Semi-shrub  to  0.5  m.  In  savanna  woodland  on  undulating  flats  fringing 
Red  Rock  Ck. 

ONAGRACEAE 

Ludwigia  octovalvis  (Jacq.)  Raven  SJF  1999,  2682 
Sub-shrub  to  1  m  with  primrose  flowers.  On  sandy  strands  of  ephemeral 
streams. 

Ludwigia  perennis  L.  SJF  2001;  MIB/BB  144 
Herb,  to  0.5  m  with  primrose  flowers.  On  sandy  course  of  drainage  line 
at  Winnama  Gorge  and  in  Piccaninny  Gorge. 

OPILIACEAE 

Opilia  amentacea  Roxb.  SJF  2668;  NHS  84-37 
Scandent  shrub  to  4  m,  bark  with  prominent  vertical  lenticels,  leaves 
olive-yellow.  On  limestone  outcrop  at  Giliwal. 

PAPILIONACEAE 

Atylosia  pubescens  (Ewart  &  Morrison)  Reynolds  &  Pedley  SJF  2538 
Open  shrub  to  0.7  m,  flowers  yellow.  On  ephemeral  stream  levee  in 
Osmond  Valley. 

Atylosia  reticulata  (Dryander)  Benth.  SJF  2581,  2676,  2687;  EAC  193; 

JHW  s.n.;  KFK  9292;  MIB/BB  118,  177 
Open  shrub  to  2  m  with  arching  branches  and  yellow  flowers.  On  rocky 
and  sandy  sites  associated  with  Bungle  Bungle  massif  surrounds  and 
rocky  slopes. 

Canavalia  papuana  Merr.  &  Perry  SJF  2537;  NHS  84-339;  KFK  9217; 

JHW  s.n. 

Climber  to  5  m  with  pods  to  15  cm.  In  riparian  fringe  of  ephemeral 
streams. 

Crotalaria  cunninghamii  R.Br.  SJF  2666,  KFK  9239 
Shrub  to  4  m,  leaves  grey-green,  flowers  olive-green.  On  sandy  banks 
under  riparian  forest  on  Red  Rock  Ck;  in  red  soil  over  scree  at  base 
of  Bungle  Bungle  massif. 

Crotalaria  linifolia  L.f.  SJF  1987 
Erect  few-stemmed  semi-shrub  to  0.5  m  with  yellow  flowers.  On  stream 
levee  at  Winnama  Gorge. 

Crotalaria  novae-hollandiae  DC.  SJF  2011 
Sub-shrub  to  0.3  m  with  yellow  flowers.  Amongst  levee  woodland  of 
Osmond  Valley  and  Turkey  Ck.  catchment. 

Crotalaria  verrucosa  L.  EAC  323 
Shrub  to  0.3  m  with  blue  flowers.  Amongst  degraded  levee  woodland 
of  Osmond  Valley. 

Desmodium  filiforme  Zoll.  &  Moritzi  MIB/BB  180;  180b;  187 
Sprawling  herb  to  0.5  m  with  articulated  pods.  In  Piccaninny  Gorge. 

Erythrina  vesper tilio  Benth.  NHS  84-387 
Rare  tree  to  6  m.  Only  noted  on  Blackfcllows  Ck  on  Texas  Downs  Stn. 

Indigofera  colutea  (Burm.f.)  Merr.  SJF  2022 
Trailing  herb  with  scarlet  flowers.  On  rocky  outcrop  at  Wulwuldji. 

Indigofera  monophylla  DC.  MIB/BB  92 
Semi-shrub  to  0.7  m,  leaves  ovate-oblong.  In  Piccaninny  Gorge. 
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Jacksonia  odontoclada  F.Muell.  ex  Benth.  DBR  s.n.;  MIB/BB  167 
Cupressus-like  upright  woody  shrub.  On  south-west  slopes  of  Bungle 
Bungle  massif  and  in  Piccaninny  Gorge.  First  record  for  W.A. 

Jacksonia  thesioides  (Cunn.)  Benth.  SJF  2648;  MIB/BB  141 
Shrub  to  2  m  with  silver-grey  leaves  and  yellow  flowers.  Abundant  on 
streamlines  of  Bungle  Bungle  massif  and  surrounds. 

Mirbelia  viminalis  (Cunn.)  C. Gardner  JHW  s.n.;  SJF  2601 
Intricately  branched,  almost  divaricate  shrub  to  0.7  m  with  yellow 
flowers.  On  slopes  of  Bungle  Bungle  massif  and  Winnama  Gorge. 

Plagiocarpus  axillaris  Benth.  EAC  212 
Low  shrub.  On  Eucalyptus  collina  dominated  rocky  plateau  above 
Winnama  Gorge. 

Psoralea  badocana  (Blanco)  Blanco  SJF  2686;  KFK  9268 
Spreading  shrub  to  1  m  with  white-grey  felted  leaves,  flowers  pale 
magenta.  Amongst  riparian  forest  along  Red  Rock  Ck. 

Psoralea  martinii  F.Muell.  KFK  9268 
Erect  shrub  to  1  m,  flowers  mauve.  In  rocky  scree  under  Eucalyptus 
brevifolia. 

Rhynchosia  rhomboidea  F.Muell.  ex  Benth.  SJF  2518;  NHS  84-341; 

JHW  s.n. 

Prostrate  twiner,  leaves  viscid,  flowers  white,  fruits  viscid.  On  lowlying 
plains  adjacent  to  semi-permanent  streams  of  Osmond  Valley. 

Sesbania  cannabina  (Retz.)  Poiret  SJF  1993;  MN  s.n.;  MIB/BB  415 
Slender  shrub  to  2  m  with  yellow  flowers  flecked  red.  In  levee  woodland 
at  Winnama  Gorge,  occasional  in  Piccaninny  Gorge  and  common  on 
creek  banks  at  edge  of  range. 

Sesbania  formosa  (F.Muell.)  N.Burb.  (SR) 

Tree  to  10  m,  bark  corky,  flowers  white.  In  riparian  forest  along  semi¬ 
permanent  streams  of  Osmond  Valley  and  Turkey  Ck  catchment. 

Templetonia  hookeri  (F.Muell.)  Benth.  SJF  2586 
Shrub  to  3  m  with  weeping  foliage  and  yellow  flowers.  On  sandy  bank 
of  ephemeral  creek  draining  gorge  of  Bungle  Bungle  massif. 

Tephrosia  remotiflora  F.Muell.  ex  Benth.  SJF  2020 
Slender,  spreading  sub-shrub  with  magenta-pink  flowers.  Occasional 
on  rocky  outcrop  at  Wulwuldji. 

Tephrosia  rosea  F.Muell.  ex  Benth.  SJF  1986,  2609 
Slender  erect  weakly  branched  shrub  to  0.7  m,  leaves  silky  silvery-grey, 
flowers  magenta.  On  stream  levees. 

Tephrosia  uniovulata  F.Muell.  MIB/BB  275 
Shrub  to  1  m,  leaves  ovate,  velutinous,  flowers  pink.  In  Piccaninny 
Gorge. 

Tephrosia  virens  Pedley  SJF  2013,  2611;  MIB/BB  116,  417 
Slender  sparsely  branched  shrub  to  1  m,  flowers  orange.  On  stream 
levees. 

Vigna  lanceolata  Benth.  var.  latifolia  C.T.White  NHS  84-337,  84-349 
Trailing  herb  with  slender  stems.  Amongst  riparian  forest  on  Red  Rock 
Ck. 

Zornia  nervata  Mohl.  MIB/BB  2,  25,  179 
Spreading  wiry  herb  with  long  tap-root  and  paired  leaflets.  In  Piccaninny 
Gorge. 
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PASSIFLORACEAE 

*  Passiflora  foetida  L.  var.  hispida  (DC.  ex  Triana  &  Planchon) 
Killip  SJF  2023 

Rampant  sprawling  streambank  climber  to  4  m,  fruits  tan.  Common 
in  Osmond  Valley. 

PEDALIACEAE 
Josephinia  sp.  nov.  SJF  2028 

Sub-shrub  to  0.5  m,  corolla  mauve.  Sprawling  amongst  rocks  at 
Winnama  Gorge. 

PITTOSPORACEAE 

Citriobatus  spinescens  (F.Muell.)  Druce  JHW  s.n. 

Small,  spreading  rough-barked  tree  to  3.5  m.  In  shaded  sandstone  ravine 
under  Melaleuca  leucadendra,  Ficus  spp.  and  other  riparian  forest  trees 
at  Winnama  Gorge. 


POLYGALACEAE 

Comesperma  sp.  nov.  SJF  2579;  KFK  9242,  9247 
Spindly  shrub  to  1  m,  leaves  pale  blue-green,  flowers  pale  yellow.  On 
scree  and  boulder  slopes  of  Bungle  Bungle  massif. 

Poly  gala  chinensis  L.  ASW  14717 
Annual  herb.  In  alluvial  soil  of  creek  bed  in  Piccaninny  Gorge. 


POLYGONACEAE 

Polygonum  barbatum  L.  KFK  9190 
Creeping,  stoloniferous  sub-shrub,  flowers  white.  In  alluvial  sand  banks 
and  submerged  in  creek  in  Osmond  Valley. 


PORTULACACEAE 
Calandrinia  sp.  MIB/BB  451 

Sprawling  succulent  herb,  flowers  pink.  Amongst  spinifex  in  Piccaninny 
Gorge. 

Portulaca  ?  inlraterranea  J.  Black  JHW  s.n. 

Herb  to  10  cm.  On  damp  sandy  ground  below  mouth  of  Winnama 
Gorge. 

Portulaca  ?  pilosa  L.  MIB/BB  178 
Succulent  herb  to  0.1  m,  spreading,  flowers  small,  pinkish-yellow.  In 
Piccaninny  Gorge. 

Portulaca  sp.  MIB/BB  14 

Succulent  dwarf  herb  rooting  at  nodes,  leaves  cordate,  flowers  orange. 
In  sand  on  bank  of  creek  in  Piccaninny  Gorge. 


PROTEACEAE 

Grevillea  agrifolia  Cunn.  ex  R.Br.  SJF  2019 
Spreading  shrub  to  4  m,  flowers  white.  Along  ephemeral  watercourse 
in  Osmond  Valley. 

Grevillea  miniata  W.Fitzg.  SJF  2558,  2580;  KFK  9201;  EAC  218;  CD 
667;  NHS  84-313;  MIB/BB  18 

Spindly  tree  to  4  m  with  typically  ascending  branches,  flowers  orange. 
Abundant  on  sandplain  surrounding  Bungle  Bungle  massif. 
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Grevillea psilantha  McGillivray  SJF  2643;  KFK  9282;  MN  s.n.;  MIB/BB 
52 

Much  branched  showy  shrub  to  1  m,  buds  green,  flowers  cream.  On 
steep  and  occasionally  precipitous  walls  of  Piccaninny  Gorge.  Type 
locality. 

Grevillea  pyramidalis  Cunn.  ex  R.Br.  SJF  2657;  NHS  84-353 
Showy  tree  to  3  m,  flowers  cream.  On  red  shaley  outcrop  adjacent  to 
Ord  R.  at  Blue  Holes. 

Grevillea  refracta  R.Br.  SJF  2584,  26191;  KFK  9272;  EAC  190;  JHW 
s.n.;  MIB/BB  54,  244,  456 

Slender  tree  to  6  m,  bark  deep  brown,  flowers  yellow  to  red.  On  summit 
and  surrounds  of  Bungle  Bungle  massif  and  Winnama  Gorge. 

Grevillea  sp.  aff.  wickhatnii  Meissner  SJF  2557,  2622;  KFK  9273;  NHS 
84-298;  EAC  187 

Small  tree  to  8  m,  branching  typically  horizontal,  flowers  red,  perianth 
lobes  black.  Very  common  on  summit  and  surrounds  of  Bungle  Bungle 
massif. 

Hakea  arborescens  R.Br.  (SR) 

Tree  to  4  m,  bark  dark  fissured;  leaves  linear-lanceolate  young  shoots 
bronzey.  Common  on  interfluves  and  stream  frontage  woodlands. 

Persoonia  falcata  R.Br.  SJF  2578;  KFK  9252;  MIB/BB  474 
Small  tree  to  4.5  m,  bark  brown  almost  papery,  shedding  in  chunky 
flakes,  new  shoots  maroon,  flowers  yellow.  On  sand  plain  surrounding 
Bungle  Bungle  massif. 

Stenocarpus salignus  R.Br.  var.  concolor  F.Muell.  ex  Benth.  MIB/BB  23 
In  sandstone  gorge  of  Piccaninny  Creek. 

RHAMNACEAE 

Ventilago  viminalis  Hook.  NHS  84-328 
Tree  to  4  m,  bark  black  fissured,  leaves  pendulous,  narrow-lanceolate. 
On  black  soil  plain  near  Bungle  Bungle  Outcamp. 

Zizyphus  oenoplia  Mill.  SJF  1992S 
Shrub  to  1  m,  with  spiny  stipules  to  1  cm.  Under  closed  forest  in  sheltered 
tract  of  Winnama  Gorge. 

Zizyphus  quadrilocularis  F.Muell.  SJF  1998;  JHW  s.n.;  NHS  84-377 
Small  tree  to  5  m  with  grey  bark,  shade  branches  with  spiny  stipules, 
mature  fruit  purplish.  On  rocky  quartzite  slope  at  Winnama  Gorge. 

RHIZOPHORACEAE 

Carallia  brachiata  (Lour.)  Merr.  SJF  1 984,  253 1 ;  KFK  9207;  NHS  84-293 
Tree  to  15  m  bark  pale  corky,  juvenile  leaves  narrow,  light  green.  Co- 
dominant  in  sheltered  riparian  closed  forest  on  semi-permanent  streams 
of  Osmond  Valley  and  Winnama  Gorge. 

RUBIACEAE 

Canthium  attenuatum  R.Br.  ex  Benth.  SJF  2547;  KFK  9227;  NHS  84-296 
Tree  to  6  m  with  grey-black,  Fissured  bark,  foliage  light  green,  fruit 
green.  On  ephemeral  stream  on  plain  near  Bungle  Bungle  Outcamp. 

Gardenia pyriformis  Cunn.  ex  Benth.  SJF  2572;  KFK  9255,  9296;  EAC 
216;  JHW  s.n.;  MIB/BB  352 

Tree  to  4  m  with  bark  dull  mauve,  mottled  yellow  and  flaky.  On  scree 
and  boulder  slopes  of  Bungle  Bungle  massif  and  Winnama  Gorge. 

Nauclea  orientals  (L.)  L.  SJF  2533;  KFK  9206 
Tree  to  15  m,  bark  pale,  corky.  Co-dominant  in  sheltered  riparian  closed 
forest  on  semi-permanent  stream  near  Wulwuldji. 
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Oldenlandia  crouchiana  (F.Muell.)  F.Muell.  MIB/BB  17,  463 
Spreading  herb  to  0.1  m,  leaves  linear-lanceolate.  In  Piccaninny  Gorge. 

Oldenlandia  galioides  (F.Muell.)  F.Muell.  MIB/BB  149,  150,  202b,  413, 
458,  488 

Diffuse  herb  to  0.5  m,  leaves  linear.  In  Piccaninny  Gorge. 

Oldenlandia  mitrasacmoides  (F.Muell.)  F.Muell.  MIB/BB  166,  173 
Delicate  erect  herb  to  0.3  m,  leaves  linear.  In  Piccaninny  Gorge. 

Pavetta  brownii  Bremek.  KFK  9210;  SJF  2534A;  MIB/BB  152 
Small  tree  to  3  m,  bark  smooth,  mature  fruits  shiny  black.  On  sandstone 
scree  slope  adjacent  to  riparian  closed  forest  in  Osmond  Valley  and  in 
Piccaninny  Gorge. 

Timonius  timon  (Sprengel)  Merr.  SJF  2005,  2026,  2521 ;  KFK  9185;  NHS 
84-380 

Tree  to  over  15  m,  bark  smooth  grey,  flowers  white.  Co-dominant  in 
sheltered  riparian  closed  forest  on  semi-permanent  streams  of  Osmond 
Valley  and  Winnama  Gorge. 


RUTACEAE 

Boronia  ?  pauciflora  W.Fitzg.  EAC  214;  JHW  s.n. 

Low  shrub  to  0.5  m,  flowers  pale  pink.  On  plateau  dominated  by 
Eucalyptus  collina  above  Winnama  Gorge. 

Euodia  elleryana  F.Muell.  KFK  9208;  SJF  1991 S 
Tree  to  20  m,  bark  buff-coloured,  corky.  In  riparian  forest  beside 
running  creek  in  Osmond  Valley  and  in  sheltered  tracts  of  Winnama 
Gorge. 


SANTALACEAE 

Santalum  lanceolatum  R.Br.  NHS  84-386;  KFK  9259;  JHW  s.n.; 
MIB/BB  427 

Slender  tree  to  3  m  with  pendulous  branches,  bark  dark,  foliage 
glaucous,  flowers  cream.  On  levee  of  creek  in  Osmond  Valley,  and  in 
sandstone  gorge. 


SAPINDACEAE 

Atalaya  hemiglauca  (F.Muell.)  F.Muell.  ex  Benth.  KFK  9262;  NHS 
84-382 

Tree  to  10  m  with  smooth  grey  bark.  In  savanna  woodland  of  Osmond 
Valley. 

Distichostemon  hispidulus  (Endl.)  Baillon  SJF  2624;  EAC  191;  JHW  s.n. 
Shrub  to  1.5  m.  In  sandstone  gullies  of  Bungle  Bungle  plateau  and  in 
quartzite  declivities  of  Winnama  Gorge. 

Dodonaea  lanceolata  F.Muell.  var.  lanceolata  SJF  2603;  JHW  s.n. 
Shrub  to  2  m.  On  scree  and  boulder  slopes  of  Bungle  Bungle  massif 
and  Winnama  Gorge. 

Dodonaea  polyzyga  F.Muell.  SJF  2565,  2667 
Shrub  to  2  m  with  viscid  leaves,  stem  and  fruits.  Bark  on  trunk  reddish, 
decorticating  in  strips.  Commonly  associated  with  limestone  outcrops. 

Dodonaea  viscosa  Jacq.  subsp.  mucronata  J.G.West  SJF  2593;  KFK 
9241;  CD  670;  MIB/BB  383 

Shrub  to  2  m,  fruits  plum-coloured.  Adjacent  to  ephemeral  stream 
draining  scree  ahd  boulder  slopes  of  Bungle  Bungle  massif. 
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SAPOTACEAE 

Planchonella  arnhemica  (F.Muell.  ex  Benth.)  Royen  CD  672;  MIB/BB 

22 

Tree  to  8  m,  bark  dark  grey,  very  fissured  and  corky.  In  sandy  soil  at 
foot  of  sandstone  cliff  by  spring  in  Bungle  Bungle  massif. 

SCROPHULARIACEAE 

Buchnera  ramosissima  R.Br.  MIB/BB  238 
Sub-shrub  to  0.8  m,  flowers  mauve.  In  sand  in  Piccaninny  Gorge. 

Stemodia  grossa  Benth.  NHS  84-342;  KFK  9266 
Low  soft  herb  to  20  cm,  flowers  purple.  In  sand  on  edge  of  permanent 
spring  south-west  of  Bungle  Bungle  Outcamp  and  on  Tickalara  Track. 

Stemodia  lythrifolia  F.Muell.  ex  Benth.  MIB  133,  134,  135,  223 
Woolly  aromatic  sub-shrub  to  0.2  m,  flowers  purple.  In  Piccaninny 
Gorge. 

Stemodia  viscosa  Roxb.  SJF  2590,  2625 
Herb  to  0.2  m  with  viscid  leaves.  In  sheltered  crevices  on  sandstone  walls 
on  and  around  Bungle  Bungle  massif. 

Stemodia  sp.  KFK  9285/B;  MIB/BB  115,  276;  ASW  14715 
Clumped  semi-pendulous  herb,  flowers  pale  lavendar,  throat  white. 
Growing  in  rock  fissures  and  crevices  of  gorge  wall  in  Piccaninny  Ck. 
An  undescribed  species. 

SIMARUBACEAE 

Brucea  javanica  (L.)  Merr.  SJF  2600;  KFK  9258;  MIB/BB  3,  138 
Single  stemmed  shrub  to  3  m,  stems  cream,  compound  leaves  confined 
to  apex,  mature  fruits  purple-black.  Associated  with  streams  in  scree 
boulder  slopes  of  Bungle  Bungle  massif. 

SOLANACEAE 

Nicotiana  benthamiana  Domin  NHS  84-354;  MIB/BB  24 
Low  herb.  In  limestone  rock  shelters  at  base  of  limestone  cliffs  on  Red 
Rock  Creek  and  on  sandstone  in  Piccaninny  Gorge. 

Solarium  aff.  dioicum  W.Fitzg.  JHW  s.n. 

Low  sparsely  branched  under  shrub  to  0.6  m.  Amongst  quartzite  rocks 
on  steep  west  facing  declivities  at  Winnama  Gorge. 

Solanum  echinatum  R.Br.  NHS  84-316,  84-340;  EAC  228 
Prickly  low  growing  semi-shrub  to  0.5  m.  On  rocky  northern  slope  in 
Osmond  Valley. 

Solanum  lucani  F.Muell.  SJF  2523;  NHS  84-335;  JHW  s.n. 

Prickly  low  sprawling  semi-shrub  to  0.2  m.  On  open  scalds  at  Wulwuldji, 
in  rocky  declivities  at  Winnama  Gorge  and  in  Piccaninny  Gorge. 

Solanum  quadriloculatum  F.Muell.  JHW  s.n. 

Low  shrub.  Among  quartzite  rocks  above  southern  declivities  of  creek 
at  Winnama  Gorge. 

STACKHOUS1ACEAE 

Stackhousia  intermedia  Bailey  EAC  202 
Herb  to  0.3  m.  Amongst  spinifex  on  Eucalyptus  collina  dominated  rocky 
plateau  near  Winnama  Gorge. 

STERCULIACEAE 

Brachychiton  diversifolius  R.Br.  SJF  2660;  NHS  84-332 
Tree  to  6  m,  bark  rough  grey-black,  flowers  green,  streaked  maroon. 
In  riparian  forest  on  Red  Rock  Ck. 
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Brachychiton  viscidulus  (W.Fitzg.)  Guymer  SJF  1985,  2528;  KFK  9198; 
NHS  84-381 

Deciduous  tree  to  5  m,  bark  rough,  dark,  flowers  showy  red-pink.  On 
rocky  slopes  of  Bungle  Bungle  massif. 

STYLIDIACEAE 

Stylidium  muscicola  F.Muell.  MIB/BB  11 
Flowers  deep  pink.  In  moss  at  side  of  semi-permanent  pool  in  Piccaninny 
Gorge. 

Stylidium  schizanthum  F.Muell.  EAC  201;  JHW  s.n.;  MIB/BB  486 
Small  pink  ephemeral.  Confined  to  watercourse  bed  on  Eucalyptus 
collina  dominated  rocky  plateau  above  Winnama  Gorge. 

TILIACEAE 

Corchorus  sidoides  F.Muell.  SJF  2610;  MIB/BB  83,  86,  388 
Slender  sparsely  branched  shrub  to  0.8  m  with  yellow  flowers.  Associated 
with  streams  in  scree  and  boulder  slopes  of  Bungle  Bungle  massif. 

Grewia  polygama  Roxb.  SJF  2021;  NHS  84-348,  84-378 
Open  semi-shrub  with  arching  branches  to  0.3  m  with  tan,  fleshy  berries. 
On  stream  terrace  at  Wulwuldji. 

Triumfetta  appendiculata  F.Muell.  SJF  2585;  KFK  9240;  MIB/BB  79 
Few  stemmed  spindly  shrub  to  1  m,  branching  from  base,  flowers  yellow, 
forming  dense  stands.  On  terrace  of  stream  draining  scree  and  boulder 
slopes  of  Bungle  Bungle  massif. 

Triumfetta  glaucescens  (R.Br.)  Benth.  SJF  2614 
Few  stemmed  slender  shrub  with  arching  branches  to  0.5  m.  On  terrace 
of  stream  draining  scree  and  boulder  slopes  of  Bungle  Bungle  massif. 

Triumfetta  micracantha  F.Muell.  MIB/BB  376 
Shrub  to  0.5  m,  leaves  elliptic  to  5  cm.  In  Piccaninny  Gorge. 

Triumfetta plumigera  F.Muell.  SJF  2692;  EAC  220;  JHW  s.n.;  MIB/BB 
82,  416,  418,  485 

Strictly  erect  spindly  semi-shrub  to  1  m.  On  rocky  slopes  of  Winnama 
Gorge  and  Osmond  Range  and  in  Piccaninny  Gorge. 

ULMACEAE 

Celtis  philippinensis  Blanco  SJF  1997;  JHW  s.n.;  KFK  9231;  NHS 
84-319,  84-334,  84-356 

Small  spreading  tree  to  5  m,  bark  grey,  shade  leaves  spiny,  mature  fruits 
tan.  On  rocky  slopes  and  outcrops. 

Trema  aspera  Blume  SJF  2519;  JHW  s.n. 

Small  tree  to  2  m  with  smooth  brown  bark  and  shiny  black  fruits.  On 
lowlying  plain  adjacent  to  semi-permanent  creek  at  Wulwuldji. 

VERBENACEAE 

Clerodendrum  floribundum  R.Br.  SJF  2638;  KFK  9294;  MIB/BB  136, 
475 

Small  tree  to  3  m,  bark  pale.  In  riparian  woodland  in  Piccaninny  Gorge. 

Clerodendrum  tomentosum  (Vent.)  R.Br.  SJF  2564,  2594,  2642;  KFK 
9293 

Tree  to  3  m  with  grey  fissured  bark,  flowers  white.  On  rocky  slopes 
and  outcrops. 

Premna  acuminata  R.Br.  SJF  2549;  NHS  84-305,  84-347 
Tree  to  3  m  with  hard  grey  fissured  bark.  On  rocky  slopes  and  outcrops. 
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Vitex  glabrata  R.Br.  NHS  84-304;  KFK  9300;  MIB/BB  140,  409;  SJF 
2660A 

Tree  to  5  m.  Occasional  in  riparian  woodland  on  ephemeral  streams 
and  fringing  incised  stream  beds  on  Bungle  Bungle  massif. 

VIOLACEAE 

Hybanihus  aurantiacus  (F.Muell.  ex  Benth.)  F.Muell.  MIB/BB  193,  234 
Shrub  to  1  m,  flowers  orange.  In  Piccaninny  Gorge. 

ZYGOPHYLLACEAE 

Tribulopsis  sp.  MIB/BB  186,  237,  467,  477 
Sprawling  herb,  flowers  yellow.  In  Piccaninny  Gorge. 
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APPENDIX  1 


LIST  OF  PLANTS  COLLECTED  ON  ORD  RIVER 
DURING  ALEXANDER  FORREST’S  EXPEDITION  IN  1879 

(MUELLER  1880) 

K  =  between  Mt.  Krauss  and  Mueller  Ranges 
M  =  between  Mueller  Ranges  and  Ord  River 
N  =  north  of  Nicholson  Plains 

ACANTHACEAE 

Dicliptera  glabra  Decaisne 
Hypoestes  Jloribunda  R.Br. 

AMARANTHACEAE 
Achyranthes  aspera  L. 

APOCYNACEAE 

Carissa  brown ii  F.Muell. 

ASCLEPIADACEAE 

Cynanchum  floribundum  R.Br. 

ASTERACEAE 

M  Glossogyne  tenuifolia  Cass. 

Pterigeron  odorus  Benth. 

BRASSICACEAE 

Lepidium  pedicellosum  F.Muell. 

CAESALPINIACEAE 

Bauhinia  leichhardtii  F.Muell.  (=  Lysiphyllum  cunninghamii  (Benth.) 
DeWit) 

Cassia  glutinosa  Cand. 

M  C.  magnifolia  F.Muell. 

CAPPARACEAE 

Capparis  lasiantha  R.Br. 

CHENOPODIACEAE 

Kochia  villosa  Lindl. 

Rhagodia  nutans  R.Br. 

COCHLOSPERMACEAE 

Cochlospermum  heteronemum  F.Muell. 

CONVOLVULACEAE 
Evolvulus  linifolius  L. 

GOODENIACEAE 

Goodenia  heterochila  F.Muell. 

LAMIACEAE 

Ocimum  sanctum  L. 
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MALVACEAE 

Gossypium  australe  F.Muell. 

Hibiscus  microchlaenus  F.Muell. 

Sida  corrugata  Lindl. 

MENISPERMACEAE 

Tinospora  smilacina  Benth. 

MYOPORACEAE 

Eremophila  latrobei  F.Muell. 

MYRTACEAE 

Melaleuca  genistifolia  Sm. 

ONAGRACEAE 

Jussiaea  suffruticosa  L. 

PAPILIONACEAE 
M  Crotalaria  crispata  F.Muell. 

M  C.  linifolia  L.f. 

C.  retusa  L. 

M  C.  trifoliastrum  Willd. 

Erythrina  vespertilio  Benth. 

Indigofera  monophylla  Cand. 

K  /.  viscosa  Lam.  (=  /.  colutea  (Burm.f.)  Merr.) 

Lotus  australis  Andr. 

Rhynchosia  minima  Cand. 

Tephrosia  purpurea  Pers. 

M  T.  uniovulata  F.Muell. 

PROTEACEAE 

G  rev  idea  mimosoides  R.Br. 

G.  striata  R.Br. 

SANTALACEAE 
N  Santalum  lanceolatum  R.Br. 

SAPINDACEAE 

Atalaya  hemiglauca  F.Muell. 

APPENDIX  2 

LIST  OF  PLANTS  RECORDED  IN  STUDY  AREA  FOR  WHICH 
MUELLER  COLLECTED  TYPE  MATERIAL  ON  A.C.  GREGORY’S 
NORTH  AUSTRALIAN  EXPEDITION  1855-56  AND  LISTED  WITH 
SPECIES  FROM  ALEXANDER  FORREST’S  1879  EXPEDITION 
(MUELLER  1880) 

(Note:  Localities  include  Fitzmaurice  River,  Victoria  River,  Depot  Creek, 
Depot  Pool  and  Hooker’s  Creek  all  of  which  are  approximately  200  km 
east  from  the  study  area.  See  Cumpston  (1972)  for  details  of  route  taken 
by  Gregory  and  Mueller.) 

Adansonia  gregorii  F.Muell.  (Bombacaceae) 

Victoria  R.  &  Fitzmaurice  R. 
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Cochlospermum  heteronemum  F.Muell.  (Cochlospermaceae)  (=  C.  fraseri 
planch.) 

Victoria  R. 

Corchorus  sidoides  F.Muell.  (Tiliaceae) 

Victoria  R. 

Pistichostemon  phyllopterus  F.Muell.  (Sapindaceae)  (=  D.  hispidulus 
(Endl.)  Bail!.) 

Victoria  R. 

Podonaea  platyptera  F.Muell.  (Sapindaceae) 

Toward  Fitzmaurice  R. 

P.  polyzyga  F.Muell.  (Sapindaceae) 

Upper  Victoria  R. 

Eucalyptus  aspera  F.Muell.  (Myrtaceae) 

Depot  Pool  &  upper  Victoria  R. 

Eugenia  eucalyptoides  F.Muell.  (Myrtaceae)  (=  Syzygium  eucalyptoides 
(F.Muell.)  B. Hyland  ssp.  eucalyptoides) 

Victoria  R. 

Goodenia  scaevolina  F.Muell.  (Goodeniaceae) 

Victoria  R. 

Haloragis  leptotheca  F.Muell.  (Haloragaceae)  (=  Gonocarpus  leptothecus 
(F.Muell.)  Orchard) 

Victoria  R. 

Hedyotis  mitrasacmoides  F.Muell.  (Rubiaceae)  (=  Oldenlandia 
mitrasacmoides  (F.Muell.)  F.Muell.) 

Victoria  R. 

Roeperia  cleomoides  F.Muell.  (Capparaceae)  (=  Cleome  cleomoides 
(F.Muell.)  litis) 

Victoria  &  Wickham  R. 

Rotala  diandra  F.Muell.  (Lythraceae) 

Victoria  R.  &  Fitzmaurice  R. 

Tephrosia  rosea  F.Muell.  ex  Benth.  (Papilionaceae) 

Victoria  R.  &  Depot  Ck. 

Terminalia  platyphylla  F.Muell.  (Combretaceae) 

Victoria  R. 


APPENDIX  3 

LIST  OF  PLANTS  FOR  WHICH  F.  MUELLER  COLLECTED  TYPE 
MATERIAL  ALONG  STURT  CREEK  (BETWEEN  GREGORY’S  SALT 
LAKE,  WESTERN  AUSTRALIA  AND  THE  NORTHERN  TERRITORY 
BORDER),  22  FEBRUARY  —  25  MARCH  1856. 

*  denotes  a  species  not  recorded  in  the  Flora  of  Central  Australia  (Jessop 
1981) 

[Note:  The  nearest  point  of  Sturt  Creek  to  the  Bungle  Bungle  mountain  area 
is  ±  100  km  south-easterly,  most  of  the  creek  lying  much  more  distant  to 
the  south.] 

Acacia  (Mimosaceae) 

*  leptophleba  F.Muell. 

*  megalantha  F.Muell. 

Alternanthera  (Amaranthaceae) 

*  leptophylla  Benth. 
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A  triplex  (Chenopodiaceae) 
elachophylla  F.Muell. 
muelleri  Benth. 

Cenchrus  (Poaceae) 

*  elymoides  F.Muell. 

Chloris  (Poaceae) 
scariosa  F.Muell. 

Coleocoma  (Compositae) 
centaurea  F.Muell. 

Desmodium  (Papilionaceae) 

campylocaulon  F.Muell.  ex  Benth. 

Dicrastylis  (Chloanthaceae) 
exsuccosa  (F.Muell.)  Druce 

Digitaria  (Poaceae) 
ctenantha  (F.Muell.)  Hughes 

Diplachne  (Poaceae) 
muelleri  Benth. 

Dysphania  (Chenopodiaceae) 
plantaginella  F.Muell. 

Eucalyptus  (Myrtaceae) 
odontocarpa  F.Muell. 

Fimbristylis  (Cyperaceae) 

*  solidifolia  F.Muell. 

*  subaristata  Benth. 

Goodenia  (Goodeniaceae) 
lamprosperma  F.Muell. 

Hakea  (Proteaceae) 
chordophylla  F.Muell. 

Halgania  (Boraginaceae) 
solanacea  F.Muell. 

Hedyotis  (Rubiaceae) 
pterospora  F.Muell. 

*  spermacocioides 

Heliotropium  (Boraginaceae) 

*  conocarpum  F.Muell.  ex  Benth. 
diversifolium  F.Muell.  ex  Benth. 
epacrideum  F.Muell.  ex  Benth. 

Ipomoea  (Convolvulaceae) 
costata  F.Muell.  ex  Benth. 
muelleri  Benth. 

Kentropsis  (Chenopodiaceae) 
glabra  F.Muell. 

[=  Sclerolaena  glabra  (F.Muell.)  Domin] 

Newcastelia  (Chloanthaceae) 
cladotricha  F.Muell. 

Pimelea  (Thymelaeaceae) 
ammocharis  F.Muell. 

Polymeria  (Convolvulaceae) 

*  angusta  F.Muell. 

Pterigeron  (Asteraceae) 

*  microglossus  Benth. 
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ptilotus  (Amaranthaceae) 
arthrolasius  F.Muell. 
astrolasius  F.Muell. 

Spermacoce  (Rubiaceae) 

*  pogostoma  Benth. 

Tecticornia  (Chenopodiaceae) 

*  cinerea  (F.Muell.)  Baillon 

[=  T.  australasica  (Moq.)  P.G.  Wilson] 

T rianthema  (Aizoaceae) 
oxycalyptra  F.Muell. 

Xerochloa  (Poaceae) 

*  laniflora  (F.Muell.)  Benth. 


169 


170 


ISSN  0726-9609 


THE  WESTERN  AUSTRALIAN 


Vol.  16 
No.  8 


August  31 
1987 


CONTENTS: 


Page 


The  movement  of  reptiles  in  Mulga  fenceposts  with  records  from  Esperance, 
Western  Australia.  By  Brian  Bush .  171 

New  subspecies  of  Grey  Shrike-thrush  and  Long-billed  Corella  from  Western 
Australia.  By  Julian  Ford .  172 

Discovery  of  the  Dibbler,  Parantechlnus  apicalls,  on  islands  at  Jurien  Bay.  By 

Phillip  J.  Fuller  and  Andrew  A.  Burbldge .  1 77 

Notes  on  Kimberley  Birds.  By  Julian  Ford .  1 81 

An  example  of  edge  effect  on  ants  in  the  Western  Australian  wheatbelt.  By 

Bob  Hammond .  184 

Obituary:  Julian  Ralph  Ford.  By  G.M.  Storr .  1 86 


From  Field  and  Study:  Two  new  breeding  islands  for  Short-tailed  Shearwater 
(i Puffinus  tenulrostris)  in  Archipelago  of  the  Recherche,  Western  Australia; 
Flock  Pigeon  observations;  Bridled  Tern  breeding  on  the  Western  Australian 
mainland;  Chestnut  Whistling  Duck  in  the  Perth  region;  Notes  on  repro¬ 
duction  in  captive  Lialis  burtonls;  Whiskered  Tern  records  from  Rottnest 


Island .  188 

Index  to  Volume  1 6 .  1 92 


Copyright 

Registered  by  Australia  Post  —  Publication  No.  WBQ  0566 
Printed  hv  Frank  Daniels  Ptv  Ltd. 


Western  Australian 
Naturalists'  Club 

Naturalists’  Hall,  63-65  Moriwa  Street,  Nedlands 

Founded  1924 

Objects: 

To  encourage  the  study  of  Natural  History  in  all  its  branches,  and  to  endeavour 
to  prevent  the  wanton  destruction  of  native  flora  and  fauna. 

OFFICE-BEARERS 

Patron 

SIR  THOMAS  WARDLE 

President 

MR  ALAN  NOTLEY 
74  Sublime  Glade, 

Neerabup  6031 

(W)  (095)  61  1305  (H)  306  1832 

Vice  Presidents 

MR  JOHN  DELL  MR  OTTO  MUELLER 

Western  Australian  Museum  7  Hamer  Avenue, 

Francis  Street.  Perth  6000  Wembley  Downs  6019 

Telephone  (W)  328  441 1  (H)  293  3471  Telephone  341  7762 


Secretary 

MISS  MIRIA  WORTHINGTON 
4/4A  Watkins  Road, 
Dalkeith  6008 
Telephone  (H)  386  7627 

Librarian 

MR  GODON  ELLIOT 
1 3/52  Kennedy  Street. 
Maylands  6051 
Telephone  (H)  272  1674 


Treasurer 

MS  HAZEL  FERMANER 
16B  Fortini  Court. 
Hamilton  Hill  6163 
Telephone  (W)  364  5222 

Editor 

MR  KEVIN  KENNEALLY 
W.A.  Herbarium. 

George  Street,  South  Perth  6151 
Telephone  (W)  368  3476 


Council  Members 

DR  KATE  CREED,  MR  MICHAEL  DENBY.  MR  LAURENCE  FISHER, 
MR  LOU  MARTINI,  MISS  SYLVIA  TETLOW.  MISS  TANJA  THIES. 


Editor  Emeritus 

DR  D.L.  SERVENTY 
27  Everett  Street, 
Crawley  6009 
Telephone  386  6588 

INTERMEDIATE  SECTION 
Convenor 

DR  KATE  CREED 
27  Wilbur  Street, 
Rossmoyne  6155 
Telephone  457  2000 

DARLING  RANGE  BRANCH 
Chairman 
MR  DAN  CARTER 
6  Gooseberry  Hill  Road, 
Gooseberry  Hill  6076 
Telephone  293  3383 


Editor  Naturalist  News 
DR  KATE  CREED 
27  Wilbur  Street, 
Rossmoyne  6155 

Telephone  (H)  457  2000  (W)  332  2255 

JUNIOR  SECTION 
Convenor 

MRS  MAUREEN  GARDNER 
1 1  Barsden  Street, 

Cottesloe  601 1 
Telephone  384  8289 

KWINANA-ROCKINGHAM- 
MURRAY  BRANCH 
Chairman 

MR  GWYN  HITCHIN 
258  Safety  Bay  Road, 

Safety  Bay  6169 


WANNEROO  AND  NORTHERN  SUBURBS  BRANCH 
Chairman 

MR  JIM  GOODSELL 
37  Thompson  Drive,  Wanneroo  6065 
Telephone  405  1 348 


THE  WESTERN  AUSTRALIAN 

NATURALIST 


Vol.  16 


August  31 , 1987 


No.  8 


THE  MOVEMENT  OF  REPTILES  IN  MULGA  FENCEPOSTSLWITH 
RECORDS  FROM  ESPERANCE,  WESTERN  AUSTRALIA 

By  BRIAN  BUSH,  26  Ayres  Road,  Stoneville,  6554 


Mulga  ( Acacia  aneura)  has  long  been  recognised  as  a  hard  pest 
resistant  timber  for  fenceposts  in  areas  where  it  occurs  naturally.  In 
recent  years  (late  1970’s  to  present)  it  has  also  been  used 
considerably  on  the  Esperance  coastal  sandplain.  As  an  example 
of  this  the  property  I  am  employed  on,  “Lort  River  Station”,  has 
over  50  kilometres  of  fence  erected  to  date  using  mulga  at  3 
posts/chain,  i.e.  7,500  posts  at  1 .8  metres  or  13,500  metres  of 
mulga. 


The  arid  area  dominated  by  mulga  is  separated  from  the  Esperance 
sandplain  by  a  370  kilometre  belt  of  eucalypt  woodlands.  Mulga  is 
utilized  by  many  semi-arboreal  lizards  that  do  not  naturally  occur  on 
the  coast  near  Esperance.  However,  I  have  collected  several  of 
these  locally  "exotic”  reptiles  from  or  in  close  proximity  to  mulga 
fencepost  dumps  on  "Lort  River  Station”. 


Apparently  the  inadvertent  transport  of  reptiles  is  quite  common. 
Storr  (pers.  comm.)  informed  me  that  a  large  number  of  Egernia 
depressa  are  exported  overseas  in  consignments  of  sandalwood 
(Santalum  spicatum).  Also,  the  Asian  house  gecko  (Hemidactylus 
frenatus)  found  in  parts  of  northern  Australia  may  occur  there  as  a 
result  of  being  introduced  by  man  (Cogger  1  979). 


At  the  time  of  writing  this  article  lizards  are  the  only  reptiles  I  have 
recorded  as  being  transported  to  the  coast  in  mulga.  However, 
there  is  equal  opportunity  for  snakes  to  be  conveyed  this  way  also. 
The  posts  are  stacked  near  the  place  of  cutting  and  may  remain 
this  way  for  a  few  days  to  several  weeks  prior  to  being  loaded  for 
the  trip  south  (Len  Johnson,  mulga  cutter,  pers.  comm.).  Many  of 
these  have  hollows  suitable  for  snakes  to  seek  concealment  in, 
therefore  it  is  probable  that  snakes  as  well  as  lizards  have  been  and 
will  continue  to  be  moved  this  way. 


Reptile  specimens  collected  on  the  southern  coast  that  have  not 
previously  been  recorded  here  but  are  known  to  occur  in  the 
Goldfields  north  of  Comet  Vale  (the  southern  limit  of  mulga  in  this 
region)  should  be  considered  closely.  Rather  than  representing 
distribution  extensions  they  may  be  the  result  of  the  inadvertent 
introduction  discussed  above. 


The  5  species  I  have  recorded  as  being  transported  to  the  coast  in 
mulga  are  as  follows: 

Gekkonidae 

Gehyra  variegata 

Common  on  both  standing  and  deadfall  timber  throughout  the 
mulga  dominated  arid  area  south  through  much  of  the  eucalypt 
woodlands  to  within  1 00  kilometres  of  the  coast  in  this  region.  It  is 


by  far  the  most  common  species  I  have  recorded  in  the 
fenceposts.  Because  of  its  adaptability  (suggested  by  its 
successful  invasion  of  buildings  further  north)  it  may  eventually 
become  established  here.  However,  to  do  this  it  must  adjust  to  a 
much  higher  rainfall  (600  v.  300mm/year)  and  successfully 
compete  with  its  coastal  ecological  equivalent  Phyllodactylus 
marmoratus. 

Scincidae 

Cryptoblepharus  plagiocephalus 

As  equally  adaptable  as  the  preceding  species  although 
unrecorded  on  the  coast  until  1982.  Since  then  I  have  collected 
numerous  specimens  both  at  mulga  fencepost  dumps  and  on 
mulga  posts  erected  along  fencelines.  This  species  appears  to 
have  become  locally  established  only  since  the  widespread  use  of 
mulga  on  the  coast. 

Egernia  depressa 

A  saxicoline  and  arboreal  species  found  south  to  Widgiemooltha  in 
this  region.  It  is  more  specialized  in  habitat  requirements  than  both 
preceding  species  and,  therefore,  unlikely  to  become  established 
on  the  coastal  sandplain. 

Egernia  formosa 

Both  terrestrial  and  arboreal  south  to  Norseman.  As  for 
E.  depressa. 

Varanidae 

Varanus  caudolineatus 

Both  aboreal  and  saxicoline  in  the  mulga  dominated  arid  areas. 
Unlikely  to  become  established  on  the  much  wetter  coastal 
sandplain. 

REFERENCE 

COGGER,  H.G.  1979.  Reptiles  and  Amphibians  of  Australia  (2nd 
edition).  Reed,  Sydney,  pp.  159-60. 

NEW  SUBSPECIES  OF  GREY  SHRIKE-THRUSH  AND 
LONG-BILLED  CORELLA  FROM  WESTERN  AUSTRALIA 

By  JULIAN  FORD,  Western  Australian  Institute  of  Technology, 
Bentley,  Western  Australia  6102. 

A  subspecies  is  currently  defined  as  a  geographical  segment  of  a 
species  that  acquired  its  distinguishing  taxonomic  characters  while 
isolated  from  other  such  segments.  It  may  be  either  geographically 
isolated  or  in  secondary  contact  with  other  subspecies.  This  is  an 
evolutionary  concept  which  obviates  the  subspecific  division  of 
clinal  segments  of  a  primary  continuum  of  populations.  It  was 
formulated  by  Ford  (1 974)  and  has  since  become  widely  accepted 
(Weins  1982).  There  are  two  avian  isolates  in  Western  Australia 
that  fulfil  the  criteria  of  this  concept  and  which  are  here  formally 
described. 

COLLURICINCLA  HARMONICA  KOUCHISI  subsp.  nov. 
Holotype:  WAM  A15798,  a  male  collected  on  10  October  1978 
by  J.R.  Ford  in  the  Cape  Range,  just  west  of  Learmonth. 

Paratypes:  All  specimens  of  kolichisi  in  the  collections  of  Western 
Australian  Museum  and  American  Museum  of  Natural  History: 


WAM  A5073-4,  A871 1 ,  A1  9003,  A1  51 09-1 0,  A1  5797,  AMNH 
656801-4,  all  from  Cape  Range. 

Diagnosis:  Like  rufiventris  in  having  buffy  under-tail  coverts  and  no 
sepia  mantle  but  differs  in  being  consistently  smaller  in  all 
dimensions.  Table  1  illustrates  the  morphometric  differences 
between  kolichisi and  rufiventris  from  the  Gascoyne-Pilbara  region. 

Range:  Confined  to  Cape  Range,  a  strongly  dissected  limestone 
plateau  on  the  North-West  Cape  Peninsula,  and  isolated  from 
populations  of  rufiventris  in  the  Gascoyne  and  Ashburton  districts 
by  lowland  dunes  and  plains  (Storr  1984;  Ford  1987). 

Remarks:  The  diminutive  size  of  shrike-thrushes  on  the  North-West 
Cape  Peninsula  was  first  noticed  by  Mr  N.  Kolichis  after  whom  the 
new  subspecies  is  named.  The  size  of  kolichisi  is  not  associated 
with  a  south-north  cline  in  accordance  with  Bergmann's  effect,  for 
kolichisi  is  isolated  and  mainland  populations  of  rufiventris  to  the 
north  and  south  are  composed  of  larger  individuals.  Individuals  of 
kolichisi  are  completely  distinguishable  from  rufiventris  if  wing  and 
tail  measurements  are  simultaneously  used.  There  is  also  complete 
discrimination  on  the  basis  of  total  length.  The  eggs  of  kolichisi  are 
smaller  than  those  of  rufiventris  (N.  Kolichis  pers.  comm.). 

CACATUA  PASTINATOR  BUTLERI  subsp.  nov. 

Holotype:  WAM  A16996,  a  male  collected  by  J.R.  Ford  on  15 
November  1979  25km  east  of  Coorow.  Measurements  (in  mm): 
wing  297,  tail  149,  culmen  40.5,  tip  of  maxilla  15.0,  total  length 
428. 

Diagnosis:  Like  nominate  pastinator  in  colour  but  differing  in  its 
generally  smaller  size.  For  full  details  of  these  size  differences,  see 
the  table  of  measurements  in  Ford  (1985). 

Paratypes:  All  specimens  of  butleri  currently  in  the  collections  of 
the  Western  Australian  Museum  and  National  Wildlife  Collection, 
Canberra:  WAM  A6434,  A6944-5,  A7127,  A8407,  A16393,  A1 6974-8, 
A16980,  A16986,  A16988-95,  A1 6997-1 7001 ,  A17010-24,  A17030-43, 
A1  7050-2,  NWC  18,098-9,  36179-84,  36189-1,  36194-6,  36215,  36218, 
36253,  36255-6,  36258-9,  36261,  36269-70,  36284,  36301-2,  36316-8, 
36401-4. 

Range:  Northern  Wheatbelt  of  Western  Australia  and  contiguous 
coastal  region  bounded  by  Dongara,  Mullewa,  Morawa,  Jibberding, 
Kirwan,  Moora,  Wongan  Hills,  Dandaragan  and  Jurien.  [Nominate 
pastinator  is  restricted  to  an  area  about  Lake  Muir  but  formerly  was 
more  widely  distributed  from  Perth  southwards  (Carter  1912; 
Serventy  &  Whittell  1976).  The  two  subspecies  are  isolated  and 
there  is  no  evidence  of  any  past  geographical  connection  by  a 
clinally  intermediate  population.] 

Remarks:  Multivariate  discriminations  between  pastinator  and 
butleri  were  carried  out  using  measurements  of  wing,  tail,  culmen, 
mandible,  maxilla  width,  mandible  width  and  maxilla  tip.  When  the 
Mahalanobis  distance  was  maximized  along  one  co-ordinate,  88% 
of  males  and  97%  of  females  were  correctly  identified.  The 
minimum  separation  often  demanded  for  subspecific  separation  is 
75%  (May  1969).  The  new  subspecies  is  named  after  Mr  W.H. 
Butler,  in  appreciation  of  his  services  to  Western  Australian 
ornithology. 
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Table  1:  Measurements  (mm)  of  specimens  Colluricincla  harmonica  from  Western  Australia 
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Type  locality:  The  correct  allocation  of  nominate  pastinator  had  to 
be  established  in  order  to  determine  which  population  required  a 
name.  Gould  (1840)  merely  gave  Western  Australia;  and  his  type 
specimen  is  in  neither  the  British  Museum  (Natural  History)  nor  the 
Academy  of  Natural  Sciences  of  Philadelphia,  the  institutions 
where  Gould's  types  are  generally  located.  Gould  (1 840)  gave  the 
following  measurements  for  his  type  (converted  to  mm):  total 
length  445,  bill  41.3,  wing  305,  tail  1  78,  and  tarsus  25.4.  Using 
the  coefficients  for  discriminating  between  males  of  pastinator  and 
butleri  (Table  2),  this  specimen  has  a  discriminant  score  of  2.39 
and  so  was  a  member  of  the  southern  population.  The  type  might 
have  been  obtained  near  Perth,  perhaps  by  John  Gilbert,  for  in  the 
early  period  of  European  settlement  the  species  was  fairly 
common  about  Guildford  (Serventy  &  Whittell  1 976).  Note  that  the 
type  of  butleri  has  a  discriminant  score  of  -1 .40. 

Conservation:  Several  avian  populations  in  the  southern  third  of 
Australia  are  under  threat  because  of  habitat  despoliation.  Some  of 
these  populations  are  morphologically  distinguishable  from 
conspecific  populations  inless  threatened  habitats.  Unless 
threatened  populations  have  separated  taxonomic  identity,  efforts  to 
conserve  them  may  be  deemed  unnecessary.  It  was  partly  on  this 
philosophy  that  I  decided  to  recognise  the  two  populations  of  C. 
pastinator  as  separate  subspecies. 

Biology:  The  breeding  biology  of  butleri  has  been  studied  at 
Coomallo  Creek  (Saunders  1977).  Information  on  nesting  is  also 
given  by  Serventy  &  Whittell  (1976). 
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DISCOVERY  OF  THE  DIBBLER,  PARANTECHINUS  APICALIS, 
ON  ISLANDS  AT  JURIEN  BAY 

By  PHILLIP  J.  FULLER  and  ANDREW  A.  BURBIDGE, 
Department  of  Conservation  and  Land  Management,  Western 
Australian  Research  Centre,  P.O.  Box  51 ,  Wanneroo, 
Western  Australia  6065. 

INTRODUCTION 

The  dasyurid  marsupial  Parantechinus  apicalis  was  considered  to 
be  possibly  extinct  until  it  was  rediscovered  at  Hassell  (Cheyne) 
Beach,  east  of  Albany  by  M.K.  Morcombe  in  1 967.  Since  then  the 
many  attempts  to  trap  further  specimens  have  resulted  in  very  few 
captures  and  the  Dibbler  is  currently  considered  to  be  a  rare 
species,  as  reflected  in  its  declaration  under  Section  1 4(2)(ba)  of 
the  Wildlife  Conservation  Act  1 950  (Anon.  1 983). 

PREVIOUS  TRAPPING 

Ride  (1970),  Woolley  (1977,  1980)  and  Woolley  and  Valente 
(1982)  have  documented  the  various  attempts,  mostly 
unsuccessful,  to  trap  the  species  along  the  south  coast  of  Western 
Australia  prior  to  1981.  Woolley  and  Valente  (op.  cit.)  have  also 
attempted,  unsuccessfully,  to  locate  it  by  identifying  hairs  in 
predator  scats.  We  have  attempted  to  trap  Dibblers  at  the  original 
Cheyne  Beach  locality  and  an  Oldfield  Location  815  (33°47'S, 
1  20°21  ’E)  near  Jerdacuttup  (Table  1 ).  More  recently,  Muir  (1  985) 
reported  that  a  dead  Dibbler,  probably  killed  by  a  fox,  had  been  found 
in  Fitzgerald  River  National  Park.  Since  then  seventeen  individuals 
have  been  trapped  in  eight  localities  in  and  near  the  Park  (A. 
Chapman  pers.  comm.). 


Table  1:  Trapping  effort  along  south  coast,  1979  and  1981. 


Locality 

Date 

Trap  type 

Trap- 

nights 

Cheyne  Beach 

6/3  —  8/3/79 

6/3  —  8/3/79 

Elliott 

Pit-fence 

96 

108 

Cheyne  Beach 

20/11  —28/11/79 
20/11  -  28/11/79 

Elliott 

Pit-fence 

856 

382 

Jerdacuttup 

15/12  —  20/12/81 

Pit-fence 

198 

TRAPPING  ON  JURIEN  BAY  ISLANDS 
On  31  October  1 985,  while  on  a  Department  of  Conservation  and 
Land  Management  survey  of  islands  between  Lancelin  and 
Dongara,  one  of  us  (PJF)  saw  mammal  tracks  on  Boullanger  Island 
(30  °  1 9’S,  1 1 5  °00’E)  which  were  larger  than  the  Sminthopsis  and 
Mus  known  to  occur  there.  On  a  return  visit  to  the  island  on  3 
December  1  985,  1 8  medium  Elliott  traps  (26x1 0x1 0  cm)  were  set 
for  one  night,  baited  with  a  mixture  of  peanut  paste,  sultanas  and 
bacon.  The  result  was  the  capture  of  10  Mus  musculus  and  one 
Dibbler. 

We  returned  to  Boullanger  Island  on  10  December  to  carry  out 
further  trapping  and  also  trapped  on  nearby  Whitlock,  Escape  and 
Favourite  Islands.  Table  2  summarizes  the  trapping  data.  On 
Boullanger  Island  we  trapped  24  P.  apicalis,  including  one 
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Table  2:  Trapping  data,  Jurien  Bay  Islands,  1985. 


Island 

Date 

Trap  type 

No. 

Captures 

Boullanger 

3/12/85 

Elliott 

18 

1  P.  apicalis 

1 0  M.  musculus 

10/12/85 

Elliott 

158 

1 1  P.  apicalis 
90  M.  musculus 

Pit-fence 

30 

4  P.  apicalis 

5  Sminthopsis 

1 1  M.  musculus 

11/12/85 

Elliott 

108 

3  P.  apicalis 
58  M.  musculus 

Pit-fence 

18 

4  Sminthopsis 
7  M.  musculus 

12/12/85 

Elliott 

108 

4  P.  apicalis 
31  M.  musculus 

Pit-fence 

18 

4  Sminthopsis 
2  M.  musculus 

Whitlock 

11/12/85 

Elliott 

25 

3  P.  apicalis 

1 3  M.  musculus 

Pit-fence 

6 

2  P.  apicalis 

4  M.  musculus 

12/12/85 

Elliott 

25 

3  M.  musculus 

Pit-fence 

6 

8  P.  apicalis 

7  M.  musculus 

Favourite 

11/12/85 

Elliott 

25 

Nil 

Pit-fence 

6 

Nil 

Escape 

12/12/87 

Elliott 

25 

Nil 

Pit-fence 

6 

Nil 

recapture,  and  on  Whitlock  Island  we  trapped  14,  including  one 

recapture.  On  both  islands  Mus  musculus  was  extremely 
abundant.  (209  captures  on  Boullanger,  27  on  Whitlock).  A 
dunnart,  Sminthopsis  sp.  probably  dolichura  (D.J.  Kitchener  pers. 
comm.),  previously  recorded  on  Boullanger  Island  by  G.M.  Storr  in 
1961  (W.A.  Museum  M5424),  was  captured  by  us  only  in  pit- 
fence  traps  —  13  captures,  including  two  recaptures.  No  mammals 
were  trapped  on  either  Favourite  or  Escape  Islands,  although  we 
saw  small  mammal  tracks  the  size  of  a  small  mouse  or  Sminthopsis 
on  the  latter. 

The  tracks  and  droppings  of  what  appeared  to  be  a  single  large 
kangaroo  (presumably  Macropus  fuliginosus)  were  common  on 
Boullanger  Island.  This  animal  must  have  been  taken  to  the  island  in 
recent  years,  since  it  was  not  recorded  by  Ford  (1  963  and  pers. 
comm.). 

FOOD 

Scats  collected  from  Elliott  traps  on  Boullanger  and  Whitlock 
Islands  were  examined  qualitatively  under  a  microscope.  No 
differences  were  apparent  between  the  islands.  The  remains  were 
mainly  arthropods,  so  well  chewed  and  digested  as  to  make 
identification  of  most  of  them  impossible.  Parts  that  could  be 
identified  included  portions  of  grasshoppers,  cockroaches, 
beetles,  termites  and  spiders.  A  few  very  small  feathers  were 
found  in  one  scat  and  small  quantities  of  plant  material  were  seen. 
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Some  mammal  hairs  were  present  —  all  of  these  appeared  to  be 
Dibbler  fur,  presumably  ingested  while  grooming.  No  pollen  was 
detected. 

The  scat  analysis  suggests  that  on  Boullanger  and  Whitlock  Islands, 
in  early  summer,  P.  aplcalis  is  carnivorous,  eating  mostly  entirely 
arthropods. 

REPRODUCTIVE  BIOLOGY 

Woolley  (1971)  reported  that  P.  apicalis  is  an  autumn  breeder  and 
that  both  males  and  females  are  sexually  quiescent  at  other  times 
of  the  year.  Both  sexes  are  thought  to  be  able  to  breed  in  more 
than  one  season. 

Observations  on  the  Boullanger  and  Whitlock  Island  animals  were 
not  inconsistent  with  this  view.  The  23  females  examined  varied  in 
weight  from  36  to  57g;  the  seven  largest  (45-57g)  had  developed 
but  mainly  clean  pouches,  while  the  remainder  (36-45g)  had  no 
pouch  development.  The  1 2  males  examined  varied  in  weight  from 
38  to  65g,  but  fell  into  two  groups,  <44g  (7)  and  >46g  (5).  AH 
had  small  testes  with  scrotum  widths  varying  from  1 1  to  1 4mm  (x 
=  1  2.2mm,  Table  3). 


Table  3:  Parantechinus  apicalis  from  Jurien  Bay  Islands  —  body  weight  and 
breeding  data. 


Island 

Boullanger 


Whitlock 


MALES  FEMALES 


Scrotum 

Pouch 

Body  Wt  (g) 

Width  (mm) 

Body  Wt  (g) 

dev  ? 

38 

12 

34 

no 

40 

12 

36 

no 

43 

12 

36 

no 

43 

11 

37 

no 

43 

11 

38 

no 

43 

12 

40 

no 

47 

12 

43 

no 

51 

12 

45 

no 

62 

14 

50 

yes 

65 

12 

53 

yes 

56 

yes 

42 

12 

34 

no 

58 

14 

35 

no 

35 

no 

36 

no 

37 

no 

42 

no 

43 

no 

45 

no 

45 

yes 

45 

yes 

49 

yes 

57 

yes 

HABITAT 

Most  of  Boullanger  Island  (25  ha)  consists  of  deep  sandy  soil,  but 
there  is  a  small  area  of  limestone  at  the  northern  end,  often  cut  off 
from  the  rest  at  high  tide.  The  vegetation  of  the  sand  area  was  a 
low  closed  heath  with  a  variety  of  species  including  Nitraria 
schoberi ,  Acacia  cyclops,  Olearia  axillaris,  Myoporum  insulare  and 
Scaevola  crassifolia  over  scattered  low  herbs  and  sedges  including 
Lepidosperma  gladiatum  and  the  sub-shrub  Acanthocarpus 
preissii.  Spinifex  longifolius  was  common  around  the  perimeter. 
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The  limestone  area  had  pockets  of  sand  with  closed  heath  of 
Nitraria,  Rhagodia  baccata,  Zygophyllum  sp.  and  Acanthocarpus. 
On  the  limestone  there  was  a  closed  herbfield. 

Whitlock  Island  (5.4  ha)  is  partly  limestone  with  skeletal  soils  and 
partly  a  dune.  The  limestone  was  vegetated  with  a  closed  herbfield 
including  Disphyma  and  Carpobrotus  while  deeper  pockets  of  soil 
contained  a  rich  complex  of  low  shrubs  including  Pimelea  sp., 
Templetonia  retusa,  Phyllanthus  calycinus  and  Atriplex  sp.  The 
dune  had  a  closed  heath  of  Atriplex  sp.  and  Nitraria  labillardieri. 

When  released  P.  apicalis  invariably  ran  quickly  into  one  of  the 
many  seabird  burrows  that  are  common  on  the  islands. 

DISCUSSION 

The  Dibbler  was  abundant  on  both  Boullanger  and  Whitlock  Islands 
in  December,  1  985.  It  was  easily  trapped  in  both  Elliott  metal  traps 
and  pit-fence  traps.  At  the  time  of  our  visit  it  was  feeding  almost 
entirely  on  arthropods,  and  although  one  killed  and  partly 
consumed  a  Sminthopsis  which  fell  into  the  same  pit  trap,  there 
was  no  evidence  from  scat  examination  that  it  was  consuming  the 
very  abundant  Mus  or  the  not  uncommon  Sminthopsis  under 
natural  conditions.  The  animals  trapped  were  sexually  quiescent, 
consistent  with  Woolley's  (1971)  data  that  the  species  is  an 
autumn  breeder. 

Since  the  rediscovery  of  the  Dibbler  in  1967,  all  specimens  have 
come  from  the  south  coast  of  Western  Australia,  between  Albany 
and  Esperance.  However,  John  Gilbert’s  original  collections 
included  specimens  from  “Moore  River”,  i.e.  the  New  Norcia 
district,  so  the  Jurien  Bay  islands  are  not  distant  from  the  known 
range  of  the  species  (Morcombe  1  967). 

The  existence  of  the  populations  on  Boullanger  and  Whitlock 
Islands  greatly  enhances  the  conservation  status  of  the  Dibbler  and 
improves  its  chances  of  long  term  survival.  Both  islands  are  Nature 
Reserves.  However,  they  are  small  and  close  to  the  town  of  Jurien; 
Boullanger,  in  particular,  is  often  used  for  recreational  activities. 
Careful  management  of  the  islands  will  be  needed  to  ensure  that 
the  Dibbler  populations  persist. 
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NOTES  ON  KIMBERLEY  BIRDS 

By  JULIAN  FORD,  Western  Australian  Institute  of  Technology, 
Kent  Street,  Bentley,  Western  Australia  6102. 

Storr  (1980)  produced  a  synthesis  on  the  occurrence,  status, 
taxonomy  and  breeding  seasons  of  birds  in  the  Kimberley  Division 
of  Western  Australia.  From  25  February  to  4  May  1 986 1  carried  out 
field  research  with  N.  Kolichis,  A.  Bougher  and  J.  Brandenberg 
on  the  birds  of  the  Kimberley  and  neighbouring  part  of  the  Northern 
Territory.  New  information  is  reported  in  these  notes. 

Aviceda  subcristata  Crested  Hawk 

This  species  is  seldom  seen  in  the  Kimberley.  On  27-28  April  four 
were  seen  and  two  collected  in  dense  eucalypt  woodland  2  km 
west  of  Oobagooma  homestead,  near  the  south-western  corner  of 
the  Wyndham  range. 

Petrophassa  albipennis  White-quilled  Rock-Pigeon 
We  found  four  nests  with  eggs:  a  fresh  clutch  of  two  on  3  March 
near  Galvans  Gorge;  two  eggs  chipping  on  1 9  March  near  Manning 
Gorge;  one  partly  incubated  egg  on  26  March  in  a  broken 
sandstone  range  about  the  upper  Drysdale  (18  km  north  of  Mt 
Lacy);  and  two  fresh  eggs  on  1 2  April  at  Skinner  Point,  N.T.  Each 
nest  consisted  of  a  scanty  platform  of  twigs  in  a  slight  depression 
on  large  flat-topped  boulders  varying  in  size  from  about  2.5  to  6 
m3.  This  species  was  common  in  the  Bungle  Bungle  Range 
especially  about  Piccaninny  Creek  where  we  saw  30-40  birds  on 
1  9  April;  this  better  defines  the  south-eastern  range  limit  in  the 
Kimberley. 

Calyptorhynchus  magnificus  Red-tailed  Black-cockatoo 
On  4  May  we  saw  four  birds  near  the  Sandfire  Roadhouse.  It  is 
unknown  whether  they  belonged  to  the  Kimberley  population 
(subspecies  macrorhynchus)  or  the  Pilbara  population  (subspecies 
samueli). 

Cacatua  sanguinea  Little  Corel  la 

On  3  May  about  20  corellas  were  feeding  beside  the  road  27  km 
south-west  of  the  Anna  Plains  turnoff,  and  on  4  May  about  ten 
were  flying  over  an  almost  treeless  spinifex-covered  plain  8  km 


east  of  the  Mandora  turnoff.  Four  birds  (WAM  A20391-4) 
collected  from  the  first  flock  are  like  northern  Pilbara  and  south¬ 
western  Kimberley  birds  in  measurements  and  colour. 


Chrysococcyx  lucidus  Shining  Bronze-Cuckoo 
An  adult  was  collected  by  N.  Kolichis  on  25  February  in  paperbark 
woodland  ( Melaleuca  acacioides)  1 9  km  south-west  of  the  Anna 
Plains  turnoff.  Storr  (1980)  reported  one  other  Kimberley 
occurrence  —  an  immature  collected  near  Cape  Bertholet  on  1  7 
April  1 977, 

Centropus  phasianinus  Pheasant  Coucal 

On  25  February  four  birds,  including  a  short-tailed  fledgling,  were 
seen  in  dense  Melaleuca  acacioides  1  9  km  south-west  of  the  Anna 
Plains  turnoff.  This  species  had  previously  been  seen  south  to  Nita 
Downs. 

Scythrops  novaehollandiae  Channel-billed  Cuckoo 
A  large,  almost  adult-plumaged,  immature  attended  by  a  Torresian 
Crow  (Corvus  orru)  was  seen  24  km  south  of  the  new  Mt  Elizabeth 
homestead  on  30  March.  Three  immatures  associated  with 
Torresian  Crows  were  seen  and  one  was  collected  on  1 5  April 
along  Osmond  Creek,  on  the  plain  below  the  main  Osmond  Gorge. 


Lalage  leucomela  Varied  Triller 

Eight  were  seen  and  two  collected  on  26-27  March  in  dense  scrub 
in  sandstone  gullies  of  a  rugged  sandstone  range  about  the  upper 
Drysdale  River,  1 8  km  north  of  Mt  Lacy.  This  record  defines  the 
southern  limit  more  precisely. 

Oreoica  gutturalis  Crested  Bellbird 

Four  males  and  one  female  of  an  aberrant-singing  population  were 
collected  about  the  Karunjie  turnoff  on  the  new  Gibb  River  Road  on 
1-2  April.  The  birds  were  in  low,  scrubby,  open  woodland 
(eucalypts,  wattles,  pines,  broad-leafed  trees)  with  a  variable 
understorey  of  scattered  Calytrix  heath-shrubs,  stunted  tussocks 
of  spinifex  and  tall  sorghum  grass.  A  female  was  flushed  from  two 
eggs  in  a  nest  about  1.7  m  above  the  ground  in  a  hollowed  out 
stump  with  sprouting  foliage.  I  estimated  about  seven  pairs  in  an 
area  of  about  4-6  km2.  A  further  report  on  this  peculiar  population  will 
be  published  elsewhere.  A  bird  with  the  typical  call  was  heard  6  km 
west  of  the  Bungle  Bungle  Range  on  the  track  to  the  Great  Northern 
Highway  via  the  pass  near  Nicks  Bite  and  Mt  Ranford. 

Rhipidura  fuliginosa  Grey  Fantail 

A  lone  individual  of  the  south-eastern  subspecies  alisteri  was 
collected  in  snappy  gums  at  the  base  of  the  south-western  corner 
of  the  Bungle  Bungle  Range  on  1 8  April.  As  yet  the  south-western 
breeding  population  preissi  has  not  been  found  in  the  Kimberley 
though  it  migrates  to  the  Pilbara  (Storr  1984). 

Rhipidura  phasiana  Mangrove  Grey  Fantail 
A  lone  bird  was  collected  in  Melaleuca  acacioides  on  3  May,  1  9  km 
south-west  of  the  Anna  Plains  turnoff.  This  represents  a  slight 
extension  of  range  south  and  inland.  Normally  it  is  confined  to 
coastal  mangroves. 

Gerygone  levigaster  Mangrove  Flyeater 

We  found  three  nests  in  Melaleuca  forest  on  the  northern  edge  of 
Roebuck  Plains  on  26  February;  one  nest  contained  two  fresh 
eggs,  another  three  small  young  with  pin  feathers,  and  the  third 


had  apparently  just  been  completed.  This  is  more  than  a  month 
earlier  than  the  egg  dates  given  by  Storr  (1 980).  Two  birds  were 
seen  and  one  was  collected  on  3  May  in  dense  Melaleuca 
acacioides,  partly  overgrown  with  dodder,  1 9  km  south-west  of 
the  Anna  Plains  turnoff.  This  is  an  extension  of  range  from 
Mannerie  Swamp,  Nita  Downs. 

Gerygone  tenebrosa  Dusky  Flyeater 

Nine  specimens  were  collected  in  dense  mangroves  on  29-30 
April,  12  km  south-west  of  Kimbolton  homestead  on  Yampi 
Peninsula.  The  record  from  Kunmunya  listed  by  Storr  (1  980)  is 
referable  to  the  Large-billed  Flyeater,  G.  magnirostris  (Ford  1 984). 
Malurus  lamberti  Variegated  Fairy-Wren 

We  collected  a  series  of  the  subspecies  rogersi  in  scrub  on  granite 
hills  of  the  King  Leopold  Ranges,  20  km  east  of  Napier  Downs 
homestead  on  11-13  March.  About  Piccaninny  Gorge  in  the 
Bungle  Bungle  Range  we  collected  a  series  of  intermediates 
between  assimilis  and  rogersi  on  18-19  April. 

Acanthiza  pusilla  Brown  Thornbill 

Fourteen  birds  were  seen  and  six  collected  in  Melaleuca 
acacioides  low  forest/woodland  and  associated  Acacia  scrub  on 
25  February  and  3  May,  19  km  south-west  of  the  Anna  Plains 
turnoff.  Storr  (1980)  did  not  include  this  species  in  his  Kimberley 
list,  but  Graeme  Chapman  showed  me  a  photograph  of  a  bird  that 
he  photographed  at  this  locality  on  21  May  1 983.  The  series  is  the 
most  pallid  dorsally  and  the  most  weakly  streaked  on  the  breast  of 
all  populations  sampled  in  Western  Australia,  including  those  from 
the  Hamersley  Plateau  and  Canning  Stock  Route  about  Well  35. 

Eremiornis  carteri  Spinifex-bird 

From  1 7-21  April  we  saw  single  birds  in  big  clumps  of  Triodia  8.5 
km  east  of  Nicks  Bite  and  near  the  south-western  corner  of  the 
Bungle  Bungle  Range.  These  records  represent  a  slight  extension 
in  range  northward  from  the  Hardman  Range. 

Megalurus  timoriensis  Tawny  Grassbird 

Several  birds  including  an  adult  pair  with  fledglings  were  seen  and 
two  collected  on  6  April  in  bullrush  and  tall  grass  around  the  margin 
of  Packsaddle  Swamp.  Storr  (1980)  gave  the  distribution  as 
subhumid  western  coasts  and  coastal  plains,  from  Napier  Broome 
Bay  to  the  Yampi  Peninsula,  so  the  occurrence  at  Packsaddle 
Swamp  is  a  considerable  range  extension  eastwards. 

Meliphaga  albilineata  White-lined  Honeyeater 
Several  were  seen  and  two  collected  in  dense  scrub  about  gullies 
in  tall  gums  on  plateaux  of  a  rugged  sandstone  range  about  the 
upper  Drysdale  River,  1 8  km  north  of  Mt  Lacy.  This  defines  the 
southern  range  more  precisely. 

Acanthagenys  rufogularis  Spiny-cheeked  Honeyeater 
In  the  Kimberley  this  species  was  previously  only  known  from  the 
south-eastern  arid  zone.  On  25  February  we  saw  and  heard  one  in 
Acacia  scrub  surrounding  a  large  shallow  depression  with  dense 
Melaleuca  acacioides,  19  km  south-west  of  the  Anna  Plains 
turnoff. 

Certhionyx  variegatus  Pied  Honeyeater 

The  following  two  sightings  on  3  May  extend  the  range  slightly 
west  and  north  in  the  Kimberley:  two  birds  in  Melaleuca  acacioides 


woodland,  1  9  km  south-west  of  the  Anna  Plains  turnoff;  and  a  male 
in  flowering  M.  acacioides  on  the  northern  edge  of  Roebuck  Plains, 
Great  Northern  Highway. 

Sphecotheres  viridis  Figbird 

There  are  few  records  of  this  species  in  the  Kimberley.  We  saw  a 
male  in  riverine  cadjeputs  and  a  pair  in  broad-leafed  scrub  in  a 
sandstone  gully  near  the  upper  Drysdale,  1 8  km  north  of  Mt  Lacy. 

Artamus  superciliosus  White-browed  Woodswallow 
Several  were  seen  and  a  pair  was  collected  in  flowering,  low 
mallee,  1 0  km  east  of  the  Landrigan  Creek  crossing  on  the  Halls 
Creek-Fitzroy  Crossing  Highway  on  23  April.  They  were 
associated  with  a  loose  flock  of  over  1 00  Masked  Woodswallows 
[A.  personatus).  This  species  is  a  rare  visitor  to  the  Kimberley  and 
had  previously  been  seen  only  in  West  Kimberley. 

Cracticus  torquatus  Grey  Butcherbird 

We  had  a  brief  view  of  a  bird  we  felt  sure  was  this  species  in  tall 
wattles  and  eucalypts,  47  km  east  along  the  Gibb  River  Road  from 
the  Derby  turnoff  on  26  February.  This  species  was  positively 
seen  in  dense  woodland  or  forest  at  the  following  places:  extreme 
south-west  of  the  Wyndham  Range;  King  Leopold  Ranges,  20  km 
east  of  Napier  Downs  homestead;  Galvans  Gorge;  Manning  Gorge; 
and  the  Saw  Ranges  about  Dunham  Pilot  Dam. 
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AN  EXAMPLE  OF  EDGE  EFFECT  ON  ANTS  IN  THE 
WESTERN  AUSTRALIAN  WHEATBELT 

By  BOB  HAMMOND,  22  Victoria  Street,  Guildford  6055. 

Int  fj31’1!,1 983  1  accomPan'ed  members  of  the  Intermediate  Section 
of  the  Western  Australian  Naturalists'  Club  on  an  excursion  to  East 
Ballidu  to  study  the  edge  effect  between  farmland  and  bushland 
Edge  effect’  being  as  defined  in  Lincoln  et  al.  (1  982)  as  follows: 

edge  effect:  The  effect  exerted  by  adjoining  communities  on  the 
population  structure  within  the  marginal  zone  (ecotone),  which 
often  contains  a  greater  number  of  species  and  higher  population 
densities  of  some  species  than  either  adjoining  community.’ 


The  edge  chosen  was  the  boundary  between  Ninghan  Location 
14906,  a  reserve  for  water  and  flora  and  fauna;  and  Ninghan 
Location  1519,  a  sheep  and  wheat  farm.  This  boundary  ran  north 
and  south.  In  the  area  chosen  the  soil  was  a  naturally  infertile  loam 
over  laterite.  The  largely  undisturbed  vegetation  on  the  reserve 
was  Allocasuarina  scrub  approximately  1.5  metres  high, 
occasional  Acacia  species  to  2.0  metres  high,  and  sparse  ground 
herbage.  The  farmland  had  not  been  cultivated  for  about  eighteen 
months  and  carried  a  variety  of  exotic  volunteer  annuals.  Along  the 
boundary  fence  there  was  a  strip  of  land  approximately  four  metres 
wide  which  had  been  cleared  but  not  further  cultivated  and  here 
volunteer  Acacias  to  2.5  metres  high  were  spaced  about  three 
metres  apart. 

Three  transects  1 00  metres  long  were  marked  out  parallel  with  the 
boundary.  Transect  (A)  was  150  metres  inside  the  reserve, 
transect  (B)  was  along  the  boundary  fence  and  transect  (C)  was 
1 50  metres  inside  the  cultivated  paddock.  The  same  person  then 
walked  along  each  transect  in  turn  collecting  ants  with  a  cotton 
swab  soaked  in  methylated  spirits  and  placing  them  in  a  marked 
bottle  for  each  transect.  On  visual  estimate  (no  weights  were 
taken)  the  biomass  of  ants  along  the  boundary  zone  (B)  was  ten 
times  that  of  the  virgin  zone  (A)  and  twenty  times  that  of  the 
cultivated  zone  (C).  On  our  return  to  Perth  the  bottles  were  handed 
to  Dr  Terry  Houston  of  the  Western  Australian  Museum  who  kindly 
identified  the  number  of  species  in  each  bottle.  The  results  were  as 
follows: 

Bottle  A:  species  1  Iridomyremex  sp.  (Dolichoderinae) 

Bottle  B:  species  2  Pheidole  group  (Myrmecinae) 
species  3  Pheidole  group  (Myrmeciane) 
species  4  Iridomyremex  purpureus  species-group 
species  5  Rhytidoponera  (Ponerianae) 

Bottle  C:  species  2 

Thus  there  were  four  times  as  many  species  and  a  much  greater 
biomass  of  ants  along  the  edge  effect  zone  than  in  either  the  virgin 
land  or  the  cultivated  land.  One  species  of  ant  had  been  eliminated 
from  the  edge  effect  zone,  presumably  by  competition  from  other 
ant  species  which  were  better  adapted  to  the  new  conditions. 

The  greater  biomass  of  ants  along  the  boundary  was  presumably 
due  to  the  greater  variety  of  foraging  sources  and  the  availability  for 
foraging  of  the  almost  unpopulated  cultivated  land.  From 
observation  this  situation  is  common  among  birds  in  the  wheatbelt, 
with  the  edge  effect  extending  for  up  to  several  kilometres  and 
thus  encompassing  the  whole  of  most  nature  reserves.  Study  of 
this  phenomenon  may  help  in  conserving  rare  species  and 
controlling  pest  species. 
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OBITUARY 
JULIAN  RALPH  FORD 

Julian  Ralph  Ford  died  on  31  January  1986  at  his  home  in 
Lesmurdie.  He  was  born  in  Perth  on  3  November  1  932. 

Although  he  had  a  life-long  interest  in  natural  history  he  chose  to 
major  in  physical  and  organic  chemistry  at  the  University  of 
Western  Australia,  where  he  graduated  as  Bachelor  of  Science  in 
1 955.  In  1 960  and  1 967  he  passed  Zoology  20  and  30  at  the 
UWA,  and  in  1 971  he  passed  Digital  Computing  20  at  the  Western 
Australian  Institute  of  Technology. 

From  1956  to  1959  he  worked  as  a  chemist  with  the  Shell  Oil 
Company.  He  lectured  in  physical  chemistry  in  the  Technical 
Education  Service  of  the  W.A.  Department  of  Education  from 
1 960  to  1 962,  at  the  Perth  Technical  College  from  1 963  to  1 967 
and  at  the  W.A.  Institute  of  Technology  (now  the  Curtin  University 
of  Technology)  from  1968  until  his  death. 

As  a  youth  he  observed  birds  in  the  Fremantle  district,  taking  a 
special  interest  in  the  birds  of  Bibra  Lake  and  the  breeding  of  the 
Yellow-rumped  Thornbill.  After  graduating  he  began  a  long-term 
study  of  the  birds  and  reptiles  of  coastal  areas  between  Yanchep 
and  Kalbarri,  including  the  offshore  islands  north  to  the  Beagles.  In 
this  period  he  discovered  (with  the  late  Brian  Teague)  the  northern 
population  of  the  White-breasted  Robin.  By  now  he  was  collecting 
specimens.  With  his  fine  series  of  Variegated  and  Blue-breasted 
Fairy-wrens  he  demonstrated  once  and  for  all  that  these  two  birds 
were  full  species  and  not  merely  colour  morphs  of  a  single  species. 

Although  he  continued  to  study  the  ecology  and  behaviour  of  Silver 
Gulls  and  Fairy  Terns  in  the  Fremantle  district,  he  was  becoming 
increasingly  interested  in  systematics,  i.e.  the  distribution, 
evolution,  classification  and  adaptations  of  birds.  Equipped  with  a 
four-wheel  drive  vehicle  he  turned  his  attention  in  the  mid-1 960s  to 
the  eastern  deserts  of  Western  Australia,  where  he  especially 
studied  the  quail-thrushes.  His  interest  in  this  group  later  took  him 
to  Central  Australia,  western  Queensland  and  western  New  South 
Wales. 

In  the  1970s  he  became  interested  in  hybrid  zones  and  in 
geographic  barriers  to  the  dispersal  of  birds.  This  required  field 
work  in  northern  Australia  where,  among  other  things,  he  studied 
the  contact  between  adjacent  subspecies  and  between  adjacent 
vicariant  species  in  the  Lynd-Burdekin  divide  of  North  Queensland. 
The  numerous  high-quality  scientific  papers  published  in  this  period 
brought  him  world-wide  recognition,  including  his  election  in  1  982 
as  a  Corresponding  Fellow  of  the  American  Ornithologists  Union.  In 
that  year  he  selected  twelve  of  his  most  important  scientific  papers 
and  wrote  a  commentary  on  them;  he  submitted  this  thesis  to  the 
University  of  Western  Australia  and  was  awarded  the  degree 
Doctor  of  Philosophy  in  the  following  year. 

One  of  the  last  of  the  classical  explorer-naturalists,  Julian  Ford  also 
availed  himself  of  the  latest  technology.  He  was  skilled,  for 
example,  in  many  computer-based  techniques  of  analysis.  The 


secret  of  his  success  was  hard  work  and  a  sound  methodology.  In 
the  field  he  observed  and  collected  throughout  the  daylight  hours, 
and  at  night  he  prepared  and  documented  his  specimens.  In  the 
Department  of  Ornithology  at  the  Western  Australian  Musuem 
(where  he  was  appointed  Honorary  Associate  in  1 963)  he 
examined  his  specimens.  At  WAIT  his  numerical  data  were 
subjected  to  rigorous  analysis. 

Julian  Ford  was  a  member  of  fourteen  learned  societies,  including 
the  Western  Australian  Naturalists’  Club,  which  he  joined  in  1 955 
and  served  as  secretary  and  vice-president.  He  also  chaired 
various  symposia,  notably  one  on  ‘Fire  as  a  Management  Tool', 
which  he  organized  for  the  WAIT  Environmental  Studies  Group  in 

1 985.  His  most  lasting  memorials  will  be  the  1 30  scientific  papers 
he  published  (mainly  in  the  Emu  and  Western  Australian  Naturalist) 
and  the  3000  or  so  study  skins  he  donated  to  the  Western 
Australian  and  other  Museums.  His  bound  hand-written  field 
diaries,  going  back  to  1  949,  are  lodged  in  the  Western  Australian 
Museum. 

Julian  Ford  tragically  died  before  several  of  his  projects  were 
completed.  Even  so  the  quantity  and  quality  of  his  work  ensures 
him  a  high  place  in  the  annals  of  Australian  natural  history.  He  is 
survived  by  his  wife  Jennifer  and  daughters  Rhoanna,  Gretchen  and 
Donnelee. 

The  following  ten  papers  have  been  selected  to  show  the  range  of 
Dr  Ford’s  interests: 

1958.  Seasonal  variation  in  populations  of  Anatidae  at  the  Bibra 
Lake  District,  Western  Australia.  Emu  58:  31-41 . 

1  960.  On  the  taxonomic  status  of  the  south-western  Australian 
chestnut-shouldered  wrens.  West.  Aust.  Nat.  7: 
103-106. 

1 963.  Breeding  behaviour  of  the  Yellow-tailed  Thornbill  in  South¬ 
western  Australia.  Emu  63:  1 85-200. 

1  967.  Nesting  of  Fairy  Terns  and  Silver  Gulls  at  Walyungup  Lake, 
Western  Australia.  West.  Aust.  Nat.  10:  153-157. 

1 968.  Distribution  and  variation  of  the  skink  Ctenotus  labillardieri 
(Gray)  of  south-western  Australia.  J.  Proc.  Ft.  Soc.  West. 
Aust.  51:  68-75. 

1974.  Concepts  of  subspecies  and  hybrid  zones  and  their 
applications  to  Australian  ornithology.  Emu  74:  1 13-1 23. 
1 980.  Morphological  and  ecological  divergence  and 
convergence  in  isolated  populations  of  the  Red-tailed 
Black  Cockatoo.  Emu  80:  103-120. 

1 983.  Speciation  in  the  ground-thrush  complex  Zoothera  dauma 
in  Australia.  Emu  83:  1 41  -1 51 . 

1  983.  Evolutionary  and  ecological  relationships  between  quail- 
thrushes.  Emu  83:  152-172. 

1 986.  Avian  hybridization  and  allopatry  in  the  region  of  the 
Einasleigh  Uplands  and  Burdekin-Lynd  Divide,  North- 
Eastern  Queensland.  Emu  86:  87-1 10. 


G.M.  STORR,  Western  Australian  Museum,  Perth 


FROM  FIELD  AND  STUDY 

Two  new  breeding  islands  for  Short-tailed  Shearwater  (Puffinus 
tenuirostris)  in  Archipelago  of  the  Recherche,  Western 
Australia  —  The  first  Short-tailed  Shearwater  recorded  for 
Western  Australia  was  a  beach-washed  specimen  found  near 
Hopetoun  in  November  1 946  (Serventy  1 947,  Emu  47:7 1 ).  Since 
then  others  have  been  found  at  Esperance,  near  Albany  and  at 
Yallingup.  Lane  (1982,  Corella  6:76)  reported  the  first  breeding 
birds  in  Western  Australia,  1 50-200  pairs  on  Figure  of  Eight  Island, 
Archipelago  of  the  Recherche. 

In  January  and  November  1 985  and  February  and  April  1 986  we 
visited  1 0  islands  at  the  eastern  end  of  the  Archipelago  of  the 
Recherche  to  survey  breeding  seabirds.  On  25  February  we 
landed  on  Inshore  (33°55'S,  122°50’E)  and  Ben  (33°54'S, 
1  22  °45’E)  Islands,  80-90  km  east  of  Esperance.  Both  islands  are 
granitic,  about  1  km  long,  'A  km  wide  and  less  than  V?  km  offshore. 

On  Inshore  Island  about  200  Short-tailed  Shearwater  burrows 
were  found  on  the  south-west  side  of  the  island  among  low  scrub 
of  Olearia,  Pimelea,  Muehlenbeckia  and  Poa.  Some  burrows 
contained  downy  young,  e.g.  WAM  A20046,  which  weighed 
580  g. 

On  Ben  Island  about  3000  burrows  were  found  on  the  steep 
grassy  south-east  slope.  This  breeding  area  was  600  m  long  and 
60-1 00  m  wide.  Near  the  centre  of  the  colony  22  burrows  were 
counted  in  an  area  10  m  square.  Thirty  burrows  were  examined: 
20  contained  downy  young,  e.g.  WAM  A20048  which  weighed 
620  g,  and  one  burrow  contained  an  adult  male  on  an  empty  nest 
of  leaves  and  twigs.  Another  500  burrows  were  found  under  soft 
grass  and  low  shrubs  of  Olearia  on  the  north-west  slope. 

Details  of  the  adult  male:  WAM  A20047,  total  length  415  mm, 
weight  640  g,  wing  278  mm,  tail  86  mm,  entire  culmen  47  mm, 
tarsus  45  mm,  skull  fully  ossified,  iris  dark  brown,  mouth  flesh  pink, 
inner  side  of  legs  pinkish-grey,  outer  side  grey,  bill  black  with  pale 
grey  latericorn  and  mandibular  rami. 

On  20  April  1986  we  observed  three  juvenile  Short-tailed 
Shearwaters,  unable  to  fly,  on  the  water  about  1  km  off  the  south¬ 
east  side  of  Ben  Island.  One  was  collected,  it  had  a  wing  length  of 
247  mm,  well  below  that  of  the  adult  listed  above.  On  21  April  we 
again  landed  on  Ben  Island  and  examined  five  burrows  chosen  at 
random  in  the  main  colony  on  the  south-east  side  of  the  Island.  One 
burrow  was  empty,  and  four  contained  fully  feathered  juveniles 
with  traces  of  down  on  the  neck  and  thighs. 

Small  downy  Short-tailed  Shearwater  young  are  difficult  to 
distinguish  from  those  of  the  Fleshy-footed  Shearwater  (Puffinus 
carneipes),  which  is  the  common  all-dark  shearwater  in  the 
Recherche.  We  compared  fresh  specimens  of  almost  the  same 
weight  of  both  species  collected  in  February  1 986  and  noted  that 
Short-tailed  Shearwater  chicks  have  darker  down;  a  shorter,  darker 
and  narrower  bill,  especially  the  unguis;  and  pinkish-grey  or  bluish 
rather  than  pinkish  legs. 


Because  of  the  scarcity  of  beach-washed  specimens,  and  the 
small  size  of  the  colony  on  Figure  of  Eight  Island  it  had  been 
assumed  that  the  short-tailed  shearwater  had  only  recently 
colonised  the  Archipelago  of  the  Recherche.  However  the  large 
colony  on  Ben  Island  indicates  that  they  have  been  breeding  here 
for  a  considerable  time. 
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Flock  Pigeon  Observations  —  During  April,  1985,  we  stayed  at 
Anna  Plains  Station  (121  °  30’  East,  19°  14’  South)  for  several 
days. 

There  are  two  hot  artesian  bores  on  the  station  property.  One 
follows  the  usual  bore  drain  pattern  and  eventually  disappears  into 
the  sandy  soil.  The  other,  however,  has  formed  and  maintains  a 
swampy  area  of  about  200  x  200  m.  There  is  also  a  considerable 
amount  of  shallow  open  water  in  the  centre  of  this  marsh.  This  bore 
water  wetland  attracts  an  unusual  variety  of  bird  species  in  an 
otherwise  quite  dry  pindan  woodland. 

On  the  morning  of  1 3  April  1  985  we  observed  two  pigeons  flying 
in.  While  circling  overhead  we  clearly  identified  them  as  Flock 
Pigeons.  Headmarkings  and  size  were  unmistakable. 
Subsequently  they  dropped  down  into  the  middle  of  the  open 
water,  sat  or  floated  on  it,  drank  twice  and  rose  again  immediately 
after.  This  manner  of  drinking  appeared  to  be  very  unusual. 

Three  days  later,  while  crossing  Roebuck  Plains,  just  east  of 
Broome,  adjacent  to  a  mangal  belt,  we  also  recorded  a  single  bird 
flying  past  us. 

—  OTTO  MUELLER,  7  Hamer  Avenue,  Wembley  Downs  601  9  and 

DAVID  JAMES,  284  Commercial  Road,  Forrestdale  61 12 

Bridled  Tern  breeding  on  the  Western  Australian  mainland  — 

Bridled  Tern  (Sterna  anaethetus)  is  a  circumequatorial  species 
which  has  increased  its  breeding  range  southwards  in  Western 
Australia  this  century  (Serventy  et  al.  1971.  Handbook  of 
Australian  Sea-birds).  The  only  known  breeding  locations  are 
continental  islands. 

On  1-3  January  1985  at  Knobby  Head  (34°15,S,  115°01'E) 
near  Cape  Hamelin,  four  nests  with  single  eggs  were  located  in 
fissures  in  granite  or  in  holes  in  overlying  limestone.  On  25  January 
1 986,  two  nests  each  had  one  egg;  one  nest  was  in  a  limestone 
nodule  on  granite,  the  second  was  in  a  horizontal  fissure  between 
limestone  and  granite.  Adult  birds  which  were  incubating  the  eggs 
continued  to  fly  around  or  perch  on  nearby  rocks  after  being 
disturbed.  In  January  1  986  at  least  100  birds  were  flying  around 
the  nearby  Honeycomb  Rocks  and  Scotsman  Rock.  Similar 
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numbers  of  birds  were  still  present  at  these  rocks  on  1 4  February 
(G.  Harold  pers.  comm.).  It  is  possible  that  the  birds  breeding  on 
the  mainland  were  unable  tc  find  suitable  nest  sites  on  the  adjacent 
small  islands. 

Our  dates  of  summer  breeding  are  also  interesting.  Serventy  et  al. 
indicate  that  birds  breed  only  in  spring  in  southern  Western 
Australia  and  by  late  summer  are  migrating  north.  They  note, 
however,  that  this  species  has  recently  colonised  Baudin  Rocks  in 
South  Australia  where  it  breeds  in  January. 

—  J.  DELL  and  R.A.  HOW,  Western  Australian  Museum,  Francis 

Street,  Perth,  6000. 


Chestnut  Whistling  Duck  in  the  Perth  Region  —  The  Chestnut 
Whistling  Duck  ( Dendrocygna  arcuata)  was  seen  on  the  eastern 
side  of  Lake  Herdsman  (31  °  55’S,  115°  48'E)  on  1 1  November 
1985.  Two  birds  were  present  and  were  observed  intermittently 
until  January  1  986.  The  last  observation  was  made  on  9  January. 
Generally,  the  ducks  were  very  retiring  and  difficult  to  discern  over 
an  average  water  distance  of  100  m.  Only  good  binoculars  or  a 
telescope  revealed  their  identity. 

Over  time  they  were  seen  camped  and/or  preening  amongst  coots, 
black  ducks  or  grey  teal  on  what  may  be  called  the  far  shore.  Only 
rarely  were  they  noted  swimming  in  front  of  the  bulrush-dominated 
foreshore  and  were  never  observed  feeding.  No  sound  was 
recorded  nor  were  they  seen  flying.  At  times,  depending  on  light 
and  water  conditions,  their  rufous  brown  underparts  from  the  chest 
downwards,  as  well  as  the  oblique  flank  plumes,  were  quite 
obvious.  Bill  and  legs  were  black,  face  light  brown  with  a  dark 
brown  crown  stripe;  only  rarely  the  white  undertail  was  noted.  Only 
once  were  they  on  the  observer’s  side  of  the  water,  and  their 
upright  stance  while  swimming  was  quite  distinct  from  the  other 
local  ducks.  This  is  only  the  second  published  record  of  this 
tropical  species  in  the  Perth  area.  A  specimen  had  been  collected 
at  Wanneroo  in  1899  (Serventy  &  Whittell,  Birds  of  Western 
Australia). 

—  OTTO  MUELLER,  7  Hamer  Avenue,  Wembley  Downs  6019 

Notes  of  Reproduction  in  Captive  Lialis  burtonis  —  On  1 9 

January  1985  a  gravid  Lialis  burtonis  (snout-vent-length  176mm, 
total  length  365mm;  weight  after  oviposition  13.0gm)  was 
collected  at  Kings  Park,  near  Perth.  It  was  active  on  a  bicycle  track 
in  the  early  evening  among  Jarrah  and  Banksia  woodland. 

The  lizard  was  housed  in  a  60  cm  vivarium  using  light  yellow  sand 
as  substrate;  cage  furnishings  consisted  of  a  fragmented  clay  tile 
for  shelter  and  an  overhanging  branch  for  climbing.  An  artificial  light 
consisting  of  a  60  watt  incandescent  lamp  was  used  and 
Cryptoblepharus  plagiocephalus  skinks  were  offered  for  food  but 
no  interest  was  shown  in  these. 

Two  eggs  were  laid  on  28  January.  Immediately  after  weighing  and 
measuring,  (Table  1)  the  eggs  were  placed  in  a  margarine 
container  on  dampened  vermiculite  with  ‘cling  wrap'  being  pulled 
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tight  over  the  top.  This  allowed  for  easy  observation.  The  container 
was  placed  on  top  of  the  refrigerator  where  the  temperature 
ranged  from  27-29  °C. 

On  2  February  the  female  was  released  at  the  capture  site.  On 
arrival  home  from  an  Easter  holiday  during  5-8  April  the  eggs  had 
hatched  after  67-7 1  days.  Both  hatchlings  appeared  to  be  healthy 
and  very  alert.  They  were  measured  (Table  1)  and  placed  into  an 
icecream  container  using  grey  sand  as  substrate  with  dead  leaves 
and  small  rocks  for  shelter.  They  were  extremely  active,  moving 
around  the  perimeter  of  the  container.  Their  colour  and  pattern  was 
the  same  as  the  adult  —  grey  dorsally  and  black  ventrally  with 
yellow  spots.  Although  juvenile  Menetia  greyii  and  a  variety  of 
insects  were  supplied  no  feeding  or  sloughing  was  observed 
before  their  release  on  15  April. 


Table  1:  Egg  and  hatchling  data  for  captive  Lialis  burtonis. 

EGG 

HATCHLING 

Size  (mm) 

Weight  (gm) 

SVL  (mm)  TL  (mm) 

Weight  (gm) 

23  x  1 1 

2.0 

68  135 

1.7 

22  x  9 

1.8 

66  137 

1.5 

—  BRADFORD  MARYAN,  20  Ockham  Street,  Lynwood  6155 


Whiskered  Tern  records  from  Rottnest  Island  —  The  Whiskered 
Tern  Chlidonias  hybrida  is  not  a  marine  species  and  usually  occurs 
around  large  freshwater  or  brackish  inland  swamps  and  lakes,  but  it 
may  be  found  occasionally  visiting  estuaries  and  sheltered  seas 
(Serventy  et  a/.  1971,  The  Handbook  of  Aust.  Seabirds;  Reader’s 
Digest  1  976,  Complete  Book  of  Aust.  Birds;  Storr  and  Johnstone 
1979,  Field  Guide  to  the  Birds  of  Western  Australia).  Rottnest 
Island  has  1 0%  of  its  surface  area  covered  by  a  series  of  hyper¬ 
saline  lakes,  is  1  8  km  off  the  coast,  and  there  is  no  suitable  habitat 
for  the  Whiskered  Tern.  Therefore,  it  is  interesting  when  the  birds 
appear  as  vagrants. 

Our  first  record  is  of  1 0  Whiskered  Terns  flying  around  Herschell 
Lake  at  0815  on  1 1  October  1  983  (C.P.  de  R  and  D.A.S.).  The 
birds  were  using  a  gently  swooping  flight,  dipping  down  to  the 
surface  of  the  lake.  They  were  seen  later  that  day  resting  on  the 
spit  on  the  south  side  of  Herschell  Lake.  The  second  record  was 
made  on  1  October  1 985  when  6  birds  were  flying  around 
Government  House  Lake  (P.R.E.,  H.F.R.  and  D.A.S.),  swooping 
down  to  the  surface  of  the  lake,  apparently  feeding.  The  third 
record  was  of  one  bird  swooping  low  over  Herschell  Lake  on  8 
December  1  986  (D.A.S.).  All  records  were  made  under  good  light 
conditions,  the  birds  were  observed  for  some  time  and  there  was 
no  doubt  about  the  identity  of  the  species. 

—  D.A.  SAUNDERS,  CSIRO  Division  of  Wildlife  and  Rangelands 
Research,  P.R.  EHRLICH,  Stanford  University,  California,  C.P.  de 
REBEIRA,  CSIRO  Division  of  Wildlife  and  Rangelands  Research, 
H.F.  RECHER,  Australian  Museum,  Sydney. 
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Conospermum  tripline rvium . 58 
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E.  cladocalyx . 36 

E.  foecunda . 60 

E.  gomphocephala . 12 

E.  leptopoda . 58 

E.  leucoxylon . 36 

E.  loxophleba . 58 
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ON  THE  TRACKS  OF  A  NATURAL  PUZZLE 

By  GARY  J.  MORGAN,  Western  Australian  Museum  and 
JOHN  D.  BLYTH,  Department  of  Conservation  and  Land 
Management,  Perth. 

In  October  1 985  we  encountered  a  natural  phenomenon  on 
wetlands  of  the  Murray  River  delta  in  the  Peel-Harvey  Inlet,  70  km 
south  of  Perth.  The  observations  are  recounted  here  to  espouse 
theories  as  to  the  cause  of  the  occurrence  and  to  encourage 
opinions  from  knowledgeable  parties. 

While  observing  wading  birds  we  found  impressions  in  the  soft 
substrate  of  the  Murray  River  intertidal  mud  and  sand  flats.  These 
impressions  were  shallow  subcircular  hollows  (Figure  1 )  ranging  in 
diameter  from  approximately  10  to  30  cm  and  5  to  15  cm  deep. 
The  hollows  were  extremely  numerous  in  patches,  but  within 
patches  appeared  randomly  distributed,  with  densities  exceeding 


Figure  1.  Subcircular  hollows. 
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20  per  m2  in  places.  A  low  mound  or  crescent  of  apparently 
recently  turned  sediment  fringed  one  side  of  each  hollow. 

In  addition  to  the  hollows,  and  more  remarkable,  were  tracks  of 
overlapping  semicircular  impressions  1 0  to  1  5  cm  wide  trailing  in 
straight  or  curving  lines  (Figure  2).  It  appeared  that  these  tracks 
originated  at  a  hollow  and  extended  for  distances  ranging  from  only 
1  5  cm  or  so  to  in  excess  of  3  m  before  abruptly  ceasing. 


Figure  2.  Extended  tracks. 

Since  the  tracks  appeared  to  originate  at  the  circular  depressions, 
we  feel  it  likely  that  the  same  cause  was  responsible  for  both 
features.  Neither  of  us  has  observed  comparable  features  on 
mudflats  or  wetlands  in  eastern  Australia.  There  the  frequent  use  of 
yabby  pumps  by  fishermen  in  search  of  Callianassa  australiensis 
(marine  yabby)  can  result  in  rounded  depressions.  The  immense 
number  of  these  features  some  distance  from  major  human 
habitation  and  the  very  rare  use  of  yabby  pumps  in  Western 
Australian  precluded  this  possibility.  We  assume  natural  causes. 

The  hollows  showed  no  evidence  of  the  burrowing  activity  of  an 
invertebrate  such  as  a  large  polychaete.  The  tracks  appeared 
similar  to  those  expected  for  large  bottom-foraging  invertebrates 
such  as  the  king  or  horseshoe  ‘crabs’,  Limulus  spp.,  which  do  not 
occur  in  Australia.  The  tracks  seemed  too  regular  to  be  a  product 
of  the  common  blue  manna  crab,  Portunus  pelagicus.  After 
considerable  thought,  no  invertebrate  could  be  nominated  as  the 
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likely  cause  of  these  features  and  it  was  decided  that  they  were 
probably  produced  by  a  vertebrate. 

While  the  hollows  appeared  similar  to  the  diggings  of  a  canine  such 
as  the  red  fox,  Vulpes  vulpes,  the  huge  numbers  of  these 
impressions  made  this  unlikely  and  the  tracks  remained 
unexplained.  Piscean  or  avian  causes  seem  the  only  possible 
alternatives. 

One  author  (G.M.)  leans  strongly  towards  the  piscean  effect.  From 
evidence  of  high  water  marks,  it  appears  that  the  intertidal  flats 
would  be  immersed  under  approximately  1 5  to  20  cm  of  water  at 
high  tide.  Schools  of  demersal  fish  could  forage  across  the  flats  in 
sufficient  numbers  to  produce  the  effects  observed.  Catfish  seem 
a  likely  possibility,  especially  the  cobbler,  Cnidoglanis 
macrocephalus,  which  is  very  common  in  estuaries  of  the 
southwest  coast.  The  circular  depressions  could  result  as  the 
catfish  foraged  for  small  invertebrate  infauna  in  the  substrate.  The 
tracks  could  result  from  fish  moving  progressively  across  the 
sediment,  ‘shuffling’  as  it  were,  with  their  ventrally  placed  mouths 
in  contact  with  the  substrate.  The  widths  of  the  tracks  correspond 
well  with  widths  of  cobbler  heads. 

After  some  discussion  with  colleagues,  the  second  author  (J.B.) 
suggested  that  avian  causes  are  reasonable  alternatives.  Silver 
gulls,  Larus  novaehollandiae ,  occur  in  large  numbers  on  the  flats  of 
the  Murray  delta.  Gulls  can  forage  for  invertebrates  in  sediment  by 
‘puddling’  with  feet  or  wings  at  high  tide,  hence  possibly  producing 
the  depressions.  The  tracks  might  result  from  a  gull  progressing 
across  the  flat,  puddling  as  it  moved.  Feeding  swans,  Cygnus 
atratus,  are  known  to  produce  depressions  but  the  tracking  could 
not  be  readily  explained. 

Subsequent  to  the  observations  reported  here,  J.B.  has 
encountered  similar  impressions  on  tidal  flats  of  the  Swan  estuary. 
Given  the  immense  numbers  of  these  features  on  mudflats  close  to 
Perth,  it  seems  inconceivable  that  they  have  not  been  observed 
before.  Discussions  with  colleagues  have  not  yielded  a  definitive 
explanation.  We  invite  any  interested  parties  to  proffer  theories  for 
the  causes  of  these  remarkable  depressions  and  tracks. 


NOTES  ON  THE  HERPETOFAUNA  OF  WOODY  ISLAND, 
ARCHIPELAGO  OF  THE  RECHERCHE. 

By  BRADFORD  MARYAN,  20  Ockham  Street,  Lynwood  W.A.  61  55 
and  DAVID  ROBINSON,  3  Wanbrow  Way,  Duncraig  W.A.  6023. 

INTRODUCTION 

Goodsell  et  al.  (1976)  recorded  five  species  of  lizards  on  Woody 
Island,  Archipelago  of  the  Recherche.  These  comprise  two  geckos 
and  three  skinks.  During  26-29  September  1 986,  members  of  the 
W.A.  Naturalist’s  Club  visited  the  island  where  we  carried  out  a 
reptile  survey.  Two  additional  species  of  skink,  Cryptoglepharus 
virgatus  clarus  and  Morethia  obscura  were  recorded.  Notes  on  all 
species  recorded  by  us  are  included  below. 
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ANNOTATED  LIST 


Gekkonidae 

Phyllodactylus  marmoratus  Marbled  Gecko 

Very  common  beneath  granite  slabs  and  pieces  of  decaying  wood. 
Aggregations  of  this  species  were  commonly  encountered 
including  30+  adults  beneath  a  slab  of  granite  on  28  September. 
Phyllurus  milii  Barking  Gecko 

Very  common  beneath  granite  slabs  where  aggregations  of  up  to 
five  individuals  were  commonly  encountered. 

Scincidae 

Crystoblepharus  virgatus  clarus  Sun  Skink 
Very  common  on  logs,  piles  of  decaying  branches  and  granite 
rocks.  An  aggregation  consisting  of  six  adults  was  found  beneath  a 
granite  slab  on  28  September. 

Ctenotus  labillardieri  Red-legged  Skink 

Very  common  beneath  granite  slabs  and  active  on  outcrops  and 
among  vegetation.  We  found  this  species  to  be  the  most  common 
reptile  on  the  island. 

Egernia  napoleonis  Salmon-bellied  Skink 

Very  common  where  granite  outcrops  occur.  We  also  observed 
this  lizard  foraging  in  tall  shrubs  where  it  dropped  to  the  ground 
when  disturbed.  Aggregations  of  up  to  four  individuals  were 
commonly  encountered. 

Hemiergls  peronii  Four-toed  Skink 

Very  common  beneath  granite  slabs  on  soil,  under  pieces  of 
decaying  wood  and  excavated  from  beneath  leaf  litter. 

Morethia  obscura 

Common  among  leaf  litter  and  low  vegetation  on  the  periphery  of 
granite  outcrops. 

DISCUSSION 

Seven  species  of  lizard  are  now  known  from  Woody  Island. 
Goodsell  et  al.  (1976)  also  listed  Egernia  multiscutata.  We  found 
no  evidence  of  E.  multiscutata  on  the  island  and  believe  it  was 
misidentified  for  Egernia  napoleonis. 

The  possibility  that  additional  species  will  be  recorded  with  future 
collecting  using  pit-traps  is  highly  probable. 

No  snakes  have  been  recorded  on  Woody  Island  although 
Acanthophis  antarticus  Death  Adder  and  Pseudonaja  affinis  Dugite 
are  common  on  some  of  the  nearby  islands.  It  is  possible  that 
snakes  once  occurred  on  this  island  but  the  combined  impact  of 
human  disturbance,  bushfires  and  grazing  may  have  depleted  their 
numbers. 
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OBSERVATIONS  ON  THE  OSTEOLOGY  AND 
NATURAL  HISTORY  OF  THE  AGAMID  LIZARD 
CTENOPHORUS  CLAY I 


By  ALLEN  E.  GREER,  The  Australian  Museum,  6-8  College  Street, 
Sydney,  New  South  Wales  2000. 

Ctenophorus  clayi  (Storr  1  966)  is  a  small  agamid  (maximum  SVL  : 
54  mm)  (Figure  1 )  inhabiting  low  shrubland  on  sandy  substrates 
(dunes  and  sandplains)  in  two  apparently  disjunct  parts  of  Australia: 
central-eastern  Western  Australia  and  adjacent  parts  of  the 
Northern  Territory,  and  the  area  west  and  south-west  of  Exmouth 
Gulf  (Storr  1  966;  Storr  and  Hanlon  1  980;  Storr  and  Harold  1  984, 
and  Storr  et  al.  1  983). 

The  following  new  observations  for  the  species  are  based  on  the 
ninteen  specimens  in  the  Australian  Museum,  four  of  which  come 
from  the  central  part  of  the  range  and  the  remainder  from  the 
Exmouth  Gulf  area. 

Fifteen  specimens  were  x-rayed  for  osteological  data  and 
examined  for  reproductive  condition.  The  number  of  presacral 
vertebrae  was  22-24  (mode  =  23,  x  =  22.8)  and  the  number  of 
postsacral  vertebrae  39-44  (x  =  42.3,  N  =  1  2).  In  a  survey  of  the 
family,  Moody  (1980)  noted  that  “the  majority  of  agamids  have  21 
or  22  [presacral]  vertebrae”  and  a  large  number  have  about  40 
postsacral  vertebrae.  Thus,  compared  to  other  agamids 
Ctenophorus  clayi  appears  to  have  a  slightly  elevated  number  of 
presacrals  but  the  common  number  of  postsacrals. 


Figure  1.  Ctenophorus  clayi  from  approximately  82  km  S  of  Exmouth. 
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The  number  of  phalanqes  in  the  manus/pes  was  2(N  23, 

SuntiS  both  sides).  3(27).  4(26).  5(26).  3(27)/2(10)  3(8). 
4(12)  5(29)  3(28)-4(2).  The  most  common  phalangeal  formula 
for  the  species  therefore  is  2. 3.4. 5.3/2. 3. 4. 5.3  which  represents 
a  loss  of  one  phalange  in  the  fifth  toe  of  the  pes.  The  only  deviation 
noted  is  one  specimen  with  four  phalanges  in  the  fifth  toe  of  pes  on 
both  sides  giving  it  the  primitive  agamid  phalangeal  formula  of 
2. 3. 4. 5. 3/2. 3. 4. 5. 4.  This  may  represent  a  reacquisition  of  the 
primitive  condition  in  this  one  specimen.  The  only  other  Australian 
agamids  known  to  have  lost  phalanges  in  the  fifth  toe  of  the  pes  as 
the  modal  or  uniform  condition  are  Tympanocryptis  (sensu  Storr  et 
at.  1  983  less  adelaidensis,  aurita  and  chapmani )  and  Moloch  (pers. 


obs.). 

Two  females  in  the  collection  carry  enlarged  ovarian  follicles,  one 
(AM  R  59925)  of  SVL  42  mm  has  two  and  the  other  (AM  R 
86510)  of  SVL  48  mm  has  four;  the  former  was  collected  at 
Maryvale,  N.T.  in  November  1  976,  the  latter  2.5  km  SE  of  Condun 
Well,  W.A.  28  January  1978. 

In  the  Exmouth  Gulf  region  specimens  have  been  found  on  rolling 
red  sandplain  with  low  shrubs  (Figure  2),  where  they  have  been 
first  seen  sitting  on  small  rocks  and  on  open  ground  between 
shrubs.  When  pursued  they  either  run  short  distances  into  the 
base  of  shrubs  or,  if  the  ground  surface  is  hot,  ascend  small  open 
shrubs  to  a  height  of  about  30  cm.  In  captivity  one  individual  dug  a 
short  burrow  with  two  entrances  which  it  often  back-plugged  when 
inside.  In  digging,  the  lizard  sometimes  used  the  two  legs  on  the 
same  side  simultaneously.  Captive  individuals  (N  =  3)  also  often 
ascended  a  small  stump  to  get  closer  to  the  light/heat  source. 


Figure  2.  Habitat  of  Ctenophorus  clayi  approximately  82  km  S  of  Exmouth. 
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In  life,  certain  adults  (sex  not  recorded)  had  an  orange  wash  on  the 
posterior  throat  and  a  salmon  wash  on  the  lateral  parts  of  the  belly. 
The  tongue  and  lining  of  the  mouth  was  pale  pink  in  colour. 


Specimens  examined.  Australian  Museum  R  9541:  Finck  River,  80  mis  S  Alice 
Springs,  N.T.;  R  26413-14:  Ayers  Rock,  N.T.;  R  59925:  Maryvale,  N.T.;  R 
81296:  ca  65  km  S  of  Exmouth,  W.A.;  R  81404-06;  50±20  km  S  of  Exmouth, 
W.A.;  R  86509-1  2,  107497:  2.5  km  SE  of  Condun  Well,  W.A.;  R  101596:  just  W 
of  Bullara  homestead,  W.A.;  R  101634-35:  ca  64  km  S  of  Exmouth,  W.A.;  R 
1 1 8510-1  1 ,  121004:  8/9  km  S  of  Exmouth  by  Road.  W.A. 
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THE  BROODING  SPIDER  CRAB  PARANAXIA  SERPULIFERA 
(GUERIN)  FROM  COCKBURN  SOUND,  WESTERN  AUSTRALIA 

By  GARY  J.  MORGAN,  Western  Australian  Museum, 
Francis  Street,  Perth  6000. 

INTRODUCTION 

Most  decapod  crustaceans,  and  virtually  all  true  (brachyuran) 
crabs,  display  metamorphic  (several  stages)  development  (Barnes 
1974:  606;  Williamson  1982:  47).  With  few  exceptions, 
brachyuran  eggs  hatch  as  planktonic  zoea  larvae,  passing  through 
several  (usually  three  to  six)  stages  before  transforming  into  post¬ 
larvae,  or  megalopas.  The  megalopa  larvae  develop  into  juvenile 
crabs. 

In  most  crabs,  the  male  transfers  sperm  via  modified  pleopods 
(swimmerets)  to  seminal  receptacles  in  the  female  during  mating. 
The  female  lays  the  internally  fertilised  eggs  sometime  later  and 
attaches  them  to  setae  on  her  pleopods.  The  eggs  are  carried  in  a 
mass  between  the  abdomen  and  thorax  for  varying  periods  of  time 
until  hatching  when  the  zoea  are  released. 

Crabs  of  the  family  Majidae,  commonly  known  as  spider  crabs,  are 
widespread  in  intertidal,  shallow  subtidal  and  deep  offshore  waters 
around  Australia.  Many  members  of  this  family  characteristically 
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decorate  their  exoskeleton  with  algae,  sponges,  bryozoans  and 
other  encrusting  organisms  and  hence  are  also  known  as 
decorator  or  seaweed  crabs.  The  decorating  behaviour  has  been 
documented  for  some  species  (Wicksten  1 980).  Almost  all  majids 
display  the  usual  metamorphic  pattern  of  development  (Williamson 
1982). 

One  Australian  majid  however  appears  to  be  unique  in  showing 
direct  development  in  which  the  zoea  and  megalopa  stages  are 
omitted.  Paranaxia  serpulifera  (Guerin)  is  a  large  majid  (Figure  1) 
occurring  along  the  coast  of  Western  Australia  from  the  vicinity  of 
Perth  north  and  east  to  northern  Queensland.  The  species  has 
been  recorded  from  shallow  reefs  to  depths  of  approximately  30 
m.  Rathbun  (1914)  noted  a  specimen  of  this  species  from  the 
Monte  Bello  Islands  west  of  Dampier  carrying  juveniles  in  a 
brooding  chamber  beneath  the  body.  Since  that  date,  there  has 
been  no  further  record  of  this  brooding  behaviour. 


5  cm 


Figure  1.  Paranaxia  serpulifera,  female,  dorsal  view. 


NEW  RECORD  OF  BROODING 

In  late  January  1986,  two  females  of  P.  serpulifera,  one  recently 
dead,  the  other  alive  in  seawater,  were  brought  to  me  for 
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examination.  Both  had  been  collected  in  crab  tangle  nets  in 
Cockburn  Sound  at  depths  of  approximately  1 5  m,  and  each 
carried  more  than  1 50  juveniles  in  their  large  brood  chambers 
(Figure  2).  The  live  specimen  was  maintained  in  an  aquarium  for 
several  days  during  which  time  juveniles  left  the  brood  chamber  to 
move  over  the  body  and  legs  of  the  female.  Young  were  observed 
to  feed  on  particles,  possibly  attached  algae,  on  the  mother’s 
cuticle. 

Females  of  this  species  are  well  adapted  for  brooding  young.  The 
abdomen  is  broad  and  convex  and  the  roof  of  the  brood  chamber 
domed,  providing  a  large  space  for  juveniles.  This  contrasts  with 
the  narrow  abdomen  of  the  male  (Figure  3).  Reports  from  local 
fishermen  indicate  that  the  species  carries  red  or  orange  eggs  in 
December  and  January,  with  hatching  in  January  and  February.  It  is 
not  known  how  long  the  juveniles  are  carried  by  the  mother,  both  in 
the  brood  chamber  and  later  on  her  exoskeleton. 


5  cm 


Figure  2.  Paranaxia  serpulifera,  female,  ventral  view  showing  juveniles  in  brood 
chamber. 


DISCUSSION 

Direct  development  is  characteristic  of  many  freshwater 
crustaceans,  an  adaptation  to  reduce  undesirable  downstream  drift 
of  larvae.  Such  development  is  typified  by  the  freshwater  crayfish 
and  freshwater  crabs  of  the  superfamily  Potamoidea. 


In  marine  brachyura,  only  a  few  cases  of  direct  development  are 
known  and  all  of  these  examples  are  found  in  Australian  and  New 
Zealand  waters  (Wear  1967;  Lucas  1980).  The  advantages  of 
retaining  young  with  the  mother  are  that  early  mortality  of 
planktonic  larvae,  especially  by  predation,  is  obviated  and  the 
juveniles  when  leaving  the  parent  are  probably  dispersing  into  a 
suitable  habitat  for  survival  and  growth. 

As  our  knowledge  of  life  histories  of  crabs  improves,  further 
examples  of  brooding  of  young  will  almost  certainly  become 
apparent.  At  present,  however,  Paranaxia  serpulifera  is  the  only 
majid  in  the  world  and  the  only  marine  crab  in  Western  Australia 
known  to  develop  directly  and  brood  young. 


Figure  3.  Paranaxia  serpulifera,  ventral  view  of  female  (left)  and  male,  abdomen 
stippled. 
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HERPETOFAUNA  OF  GARDEN  ISLAND 

By  DAVID  ROBINSON,  Duncraig,  W.A.  6023, 
BRADFORD  MARYAN,  Lynwood,  W.A.  6155  and 
ROBERT  BROWNE-COOPER,  Shenton  Park,  W.A.  6008 

INTRODUCTION 

Little  information  is  available  on  the  herpetofauna  of  Garden  Island. 
From  July  1984  to  February  1985,  we  visited  the  island  on  five 
weekend  visits  during  which  specimens  were  collected,  identified 
and  information  was  recorded  on  their  habitat,  distribution  and 
relative  abundance.  Voucher  specimens  have  been  lodged  at  the 
W.A.  Museum. 

Garden  Island  extends  between  Latitude  32°09’  and  32°  14’  and 
between  Longitude  115°40’  and  115°4V  and  is  located  8  km 
north-west  of  Rockingham.  It  has  a  total  land  area  of  ca  1  200  ha. 
The  Australian  Navy  occupies  ca  20%  of  the  island,  the  remainder 
is  managed  by  the  Department  of  Conservation  and  Land 
Management  as  a  National  Park. 

McArthur  and  Bartle  (1981)  recognised  fifteen  different  vegetation 
communities;  the  dominant  one  is  Acacia  rostellifera  scrub  which 
covers  more  than  half  the  island.  Callitris  preissii  Melaleuca 
lanceolata  forest  dominates  the  northern  end.  In  addition,  some  of 
the  sub-dominant  vegetation  communites  are:  A.  rostellifera/ 
M.  lanceolata  scrub,  littoral  vegetation  and  cliff -top  vegetation 
extending  mainly  along  the  western  coastline.  Collecting  methods 
involved  raking  through  leaf-litter  and  other  surface  debris,  turning 
over  rocks,  logs  and  rubbish,  spotlighting,  head  torching  and  the  use 
of  pit-fall  traps  with  drift  fences. 


ANNOTATED  LIST 


Cheloniidae 

Caretta  caretta.  Not  collected  during  this  survey.  However, 
individuals  have  been  sighted  and  collected  at  Point  Peron, 
Shoalwater  Bay  and  Safety  Bay.  This  species  probably  inhabits 
Garden  Island  and  its  adjacent  waters  (Bob  Goodale  pers.  comm.). 

Gekkonidae 

Diplodactylus  spinigerus.  Common  in  A.  rostellifera  scrub,  scarce 
elsewhere.  Collected  at  night  on  bitumen  road  and  perched  on 
horizontal  branches. 

Phyllodactylus  marmoratus.  Found  in  A.  rostellifera  /M.  lanceolata 
scrub.  Active  at  night  on  rangers’  headquarters  and  found  beneath 
limestone  slabs  among  cliff-top  vegetation.  Uncommon. 

Pygopodidae 

Lialis  burtonis.  Collected  throughout  the  island  in  most  vegetation 
communities.  Found  active  on  bitumen  road  at  night  and  observed 
during  the  day  in  low  vegetation.  Common. 

Scincidae 

Cryptoblepharus  plagiocephalus.  Observed  and  collected  in  A. 
rostellifera  scrub  and  C.  preissii/M.  lanceolata  forest.  Active  on 
dead  and  living  trees,  also  on  man-made  environments.  Very 
common. 

Egernia  kingii.  Observed  and  collected  in  littoral  and  cliff-top 
vegetation,  scarce  elsewhere.  Very  common. 

Hemiergis  quadrilineata.  Collected  throughout  the  island  in  most 
vegetation  communities.  Mainly  found  under  dead  logs  and 
limestone  rocks.  Very  common. 

Leiolopisma  trilineatum.  Collected  in  C.  preissii/M.  lanceolata  forest 
and  pit-trapped  in  littoral  vegetation.  Uncommon. 

Lerista  lineata .  Patchily  distributed  throughout  the  island.  Scarce. 

Lerista  praepedita.  Common  in  coastal  vegetation  but  scarce 
elsewhere. 

Morethia  lineoocellata.  Not  collected  during  this  survey.  The  W.A. 
Museum  has  three  records  of  this  species  from  the  island.  (WAM  R 
28475-77). 

Morethia  obscura.  Very  common  throughout  the  island,  found  in 
most  vegetation  communities. 

Tiliqua  rugosa.  One  specimen  collected  in  C.  preissii/M.  lanceolata 
forest  and  one  road  kill  found  on  limestone  track  in  A.  rostellifera/ 
M.  lanceolata  scrub. 

Boidae 

Morelia  spilota.  Three  recorded,  two  in  A.  rostellifera/M.  lanceolata 
scrub  and  one  in  cliff-top  vegetation.  Uncommon. 

Elapidae 

Notechis  scutatus.  Although  only  three  recorded,  discussions  with 
the  island  ranger  and  naval  police  indicated  that  they  are  common. 
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Hydrophiidae 

Pelamis  platura.  Not  collected  during  this  survey.  However,  four 
beached  specimens  have  been  collected  on  Garden  Island  by  Bob 
Goodale  (pers.  comm.). 


DISCUSSION 

Few  turtles  are  recorded  due  to  the  southern  location  of  the  study 
area.  Gecko  species  are  limited;  however,  they  are  comparable  to 
the  low  species  richness  on  the  adjacent  mainland.  A  second 
species  of  Pygopodidae  (Aprasia  repens)  which  has  been 
recorded  on  the  adjacent  mainland  and  nearby  Rottnest  Island, 
could  possibly  occur  on  Garden  Island.  This  species  may  have 
eluded  us  due  to  its  fossorial  habits. 

During  this  survey  two  Tiliqua  rugosa  were  recorded;  although  no 
previous  records  are  known  from  the  island.  We  believe  that  the 
bobtail  population  on  Garden  Island  has  been  in  existence  for  a 
long  time  due  to  the  number  of  sightings  reported  to  us  by  the 
ranger  and  naval  personnel.  Whether  it  was  introduced  to  the 
island  by  man  cannot  be  determined. 

Garden  Island  is  considered  to  be  the  last  stronghold  of  the  Carpet 
Python  (Morelia  spilota)  near  Perth.  The  low  number  recorded  by 
us  may  be  due  to  our  restricted  survey  time.  The  Carpet  Python  is 
a  designated  rare  and  endangered  species. 
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TAXONOMIC  AND  NATURAL  HISTORY  NOTES 
ON  TYMPANOCRYPTIS  BUTLERI  AND  T.  PARVICEPS 

By  ALLEN  E.  GREER,  The  Australian  Museum, 

6-8  College  Street,  Sydney,  New  South  Wales  2000 

Tympanocryptis  butleri  and  T.  parviceps  are  small,  light-coloured 
agamids  inhabiting  the  light-coloured  coastal  sand  dunes  and 
nearby  plains  of  central  Western  Australia.  Both  forms  are 
considered  to  be  closely  related;  so  much  so  that  they  are  often 
treated  as  subspecies  (Storr  1977;  Cogger  1983).  The  generic 
allocations  of  the  forms  have  varied  between  Tympanocryptis  (Storr 
1  964;  Storr  et  al.  1983;  Witten  1  982  a  &b;  Storr  and  Harold  1984), 
Amphibolurus  (Storr  1  977;  Storr  and  Hanlon  1 980;  Storr  and  Harold 
1978,  1  980)  and  an  as  yet  un-named  subgenus  of  Amphibolurus 
with  adelaidensis  and  diemensis  (Moody  1  980).  A  critical  issue  in 
these  different  taxonomic  allocations  has  been  the  number  of 


13 


phalanges  in  the  fifth  toe  of  the  pes:  the  derived  number  of  three  for 
inclusion  in  Tympanocryptis  or  the  primitive  number  of  four  for 
allocation  elsewhere.  Moody  (1  980)  reported  the  primitive  number 
for  parviceps,  Witten  (1  983)  the  derived.  Published  information  on 
the  live  animals  has  been  limited  to  a  brief  colour  note,  very  general 
habitat  descriptions  and  statements  of  relative  abundance  (Storr  and 
Hanlon  1980;  Storr  and  Harold  1984).  In  this  note  I  report  some 
observations  for  the  species  on  osteology  (some  of  which  bear  on 
generic  allocation),  reproduction  and  colour. 

The  specimens  comprise  seven  Tympanocryptis  butleri  from  the 
area  just  east  of  the  north-east  side  of  False  Entrance,  Edel  Land, 
Shark  Bay  collected  22  October  1981  (AM  R  101933-34, 
1 02488-91 )  and  one  from  48.7  km  W  of  the  turnoff  to  Denham  via 
the  Useless  Loop  Road  collected  on  1 1  February  1  982  (AM  R 
105750),  and  13  T.  parviceps  from  the  vicinity  of  Maud  Hill 
collected  17-18  October  1981  (AM  R  101758-62,  101789, 
101960-64,  106979,  112035). 


Figure  1.  Tympanocryptis  parviceps  from  the  vicinity  of  Maud  Hill,  W.A. 
collected  on  18  October  1981. 

X-rays  were  taken  of  all  specimens.  The  Tympanocryptis  butleri 
had  21 .5-22  (mode  =  22;  x  =  22.0;  SD  =  0.29;  N  =  7)  presacral 
and  38-41  (x  =  39.4;  SD  =  1 .28;  N  =  6);  postsacral  vertebrae 
and  the  7.  parviceps  22-23  (mode  =  22,  x  =  22.2;  SD  =  0.60;  N 
=  13)  and  38-42  (x  =  39.7,  SD  =  1 .27;  N  =  11).  All  specimens 
except  one  had  a  phalangeal  formula  for  the  manus/pes  of 
2. 3. 4. 5. 3/2. 3. 4. 5. 3  the  derived  Tympanocryptis  condition;  one 
T.  butleri  had  2. 3. 4. 5. 3/2. 3. 4. 5. 4  the  primitive  agamid  condition. 
These  vertebral  counts  are  typical  of  a  large  number  of  agamids 
(Moody  1  980);  the  phalangeal  formula,  although  indicative  of  intra¬ 
population  variation,  supports  the  generic  allocation  in 
Tympanocryptis. 
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Field  notes  taken  at  the  time  of  capture  reveal  that  some 
specimens  of  T.  butleri  had  “bright  yellow  on  tip  of  chin”  (a 
kodachrome  slide  shows  this  in  a  male)  whereas  T.  parviceps  had 
“no  colour  on  chin  or  throat”.  Female  T.  parviceps  had  “pale  yellow 
on  underside  of  the  tail”  but  males  lacked  this  colour.  Previously  T. 
butleri  had  been  reported  to  have  “chin  and  lips  bright  yellow  in  life” 
(Storr  1977). 

Two  female  T.  butleri  42  and  45  mm  SVL  each  carried  two 
enlarged  follicles,  one  in  each  ovary,  while  two  T.  parviceps  39  and 
43  mm  SVL  carried  one  and  two  enlarged  follicles,  respectively. 
These  gravid  specimens  were  collected  in  October. 

The  small  size,  slightly  rounded  heads  and  slightly  depressed  and 
oval  (in  dorsal  view)  bodies  of  these  two  dragons  make  them  very 
similar  in  appearance  to  species  of  the  North  American,  terrestrial 
iguanid  genus  Phrynosoma.  Our  specimens,  like  those  reported  on 
by  others,  were  taken  on  whitish  to  very  light  sandy  substrates 
(coastal  dunes  and  undulating  country).  Individuals  were  often 
seen  running  between  clumps  of  shrubs. 
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FROM  FIELD  AND  STUDY 

First  Record  of  a  New  Zealand  Great-winged  Petrel  Pterodroma 
macroptera  gouldi  (Hutton)  in  Western  Australia  —  On  26  April 
1  985  Mr  P.  Lambert  of  the  Department  of  Conservation  and  Land 
Management,  found  a  dead  Great-winged  Petrel  at  Busselton, 
Western  Australia.  The  bird  was  donated  to  the  Western  Australian 
Museum  where  it  was  prepared  into  a  study  skin  (registered 
number  A1  9561 ). 

Details  of  the  specimen  are  as  follows:  total  length  422  mm,  weight 
340  g,  exposed  culmen  39.0  mm,  entire  culmen  52.5  mm,  tail 
126  mm,  tarsus  44  mm,  male  with  small  dark  testes  4x2  mm, 
skull  fully  ossified,  legs  and  bill  black,  upperparts  blackish-brown, 
underparts  greyish-brown,  the  forehead,  chin,  throat  and  face  light 
greyish-white.  No  wing  measurement  was  possible  because  the 
other  two  primaries  of  both  wings  were  moulted.  The  bird  was  in 
poor  condition  with  no  body  or  subcutaneous  fat.  Judging  from  the 
size  of  the  testes  and  the  plumage  this  bird  was  a  non-breeder. 

New  Zealand  birds  differ  from  the  nominate  race  in  their  greater 
size  including  heavier  and  longer  bill  and  in  having  a  whitish  face. 
They  breed  on  most  islands  and  many  headlands  of  the  North 
Island,  New  Zealand,  from  the  Three  Kings  Islands  south  to  North 
Taranaki  and  East  Cape  (Falla,  Sibson,  and  Turbott,  1  975.  A  Field 
Guide  to  the  Birds  of  New  Zealand).  It  is  a  winter  breeder  with  eggs 
being  laid  between  May  and  August.  The  young  and  adults  leave 
the  breeding  sites  around  November-December;  so  that  birds  are 
absent  from  the  breeding  grounds  for  only  a  very  short  period. 
New  Zealand  birds  disperse  west  to  the  Tasman  Sea  and  off  the 
coast  of  New  South  Wales,  north  to  about  30  °S  and  east  to  the 
south-central  Pacific  Ocean  (Jouanin  and  Mougin,  1  979.  Checklist 
of  Birds  of  the  World.  Vol.  1 ).  Breeding  birds  are  fairly  sedentary, 
and  as  with  many  seabirds  it  is  the  juveniles  that  travel  furthest. 

The  nominate  subspecies  Pterodroma  macroptera  macroptera 
(Smith)  breeds  on  Tristan  da  Cunha,  Cough,  Marion,  Crozet  (east) 
and  Kerguelen  Islands,  and  on  islands  off  the  south  coast  of 
Western  Australia  from  Albany  to  Cape  Arid  (Jouanin  and  Mougin 
1  979).  Morris,  McGill  and  Holmes  (1  981  Handlist  of  Birds  in  New 
South  Wales),  mention  that  the  race  gouldi  predominates  off  New 
South  Wales  with  P.  m.  macroptera  recorded  only  off  the  far  south 
coast  of  that  State.  Cox  (1  976,  S.A.  Orn.,  27:  49-53)  referred  all 
South  Australian  specimens  to  the  nominate  subspecies.  It  would 
appear  that  New  Zealand  birds  infrequently  reach  Western 
Australian  seas,  and  still  more  rarely  round  Cape  Leeuwin. 

Odd  specimens  of  Great-winged  Petrel  from  the  Albany  region  (but 
not  the  Archipelago  of  the  Recherche)  have  the  face  a  little  paler 
than  in  typical  P.  m.  macroptera ,  e.g.  the  type  of  P.  m.  albani 
Mathews.  This  misled  Murphy  and  Pennoyer  (1952,  Am.  Mus. 
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Novit.  No.  1  580:  1 3)  into  including  Western  Australian  breeders  in 
P.  m.  gouldi. 

—  R.E.  JOHNSTONE,  Western  Australian  Museum,  Perth. 


Taxonomic  Status  of  Pheasant  Coucal,  Red-tailed  Black- 
cockatoo  and  Red-backed  Fairy-wren  in  the  Pilbara,  Western 
Australia  —  Storr  (1984,  Rec.  West.  Aust.  Mus.  Suppl.  no.  16: 
39)  recognised  Pilbara  Pheasant  Coucals  (Centropus  phasianinus 
highami  [Mathews])  as  a  larger  subspecies  than  the  Kimberley- 
Cape  York  Peninsula  melanurus  Gould,  whereas  Mason  et  al. 

(1  984,  Emu  84:  1-15)  combined  it  with  melanurus .  Storr  gave  the 
wing  length  as  286,  and  296  mm  for  two  female  highami  versus 
247-263  mm  for  six  female  melanurus  from  the  Kimberley  and 
Northern  Territory.  Mason  et  al.  gave  243,  and  255  mm  for  two 
males  and  280,  and  282  mm  for  two  females  of  highami  and 
240±7.1  mm  for  seven  males  and  267±4.4  mm  for  three 
females  from  the  Kimberley  and  argued  that  the  Pilbara  population 
was  a  general  extension  of  a  north-south  cline  in  the  size  of 
melanurus ,  and  was  not  different  in  plumage  colour.  However,  data 
in  their  Figure  3,  a  plot  of  wing-length  versus  latitude,  indicate  no 
size  cline  in  melanurus. 

A  female  (WAM  A  20396)  collected  in  tall  sedge  understorey  of 
cadjeput  forest  at  Skull  Springs,  Davis  River,  on  6  May  1  986  had  a 
wing  of  243  mm.  This  small  bird  does  not  support  the  retention  of 
highami  as  a  distinct  large  subspecies;  however  the  specimen 
might  have  been  incorrectly  sexed.  Though  the  Pilbara  population 
is  sometimes  treated  as  an  isolate  it  may  be  narrowly  connected 
with  the  Kimberley  one  along  the  coastal  strip  contiguous  with  the 
Eighty-Mile  Beach;  coucals  have  been  seen  in  dunes  at  Cape 
Keraudren  and  in  paper-bark  swamps  on  Anna  Plains  Station  (Storr 
1984,  ibid;  Ford  1987,  West.  Aust.  Nat.  16). 

Red-tailed  Black  Cockatoo 

Ford  (1980,  Emu  80:  103-120)  mapped  a  supposedly  isolated 
population  of  the  Red-tailed  Black-Cockatoo  (Calyptorhynchus 
magnificus)  along  the  upper  De  Grey  drainage  (mainly  the  Davis  and 
Oakover  Rivers)  but  had  no  specimen  for  subspecific 
determination.  He  suggested  that  birds  along  this  river  system 
might  belong  to  either  the  Kimberley  subspecies  macrorhyncus  or 
the  coastal  mid-western  samueli.  The  third  subspecies  in  Western 
Australia,  naso  of  the  forested  lower  south-west,  was  ruled  out  on 
geography. 

On  6  May  1 986  I  collected  three  specimens  from  a  flock  of  34 
Red-tailed  Black-Cockatoos  at  Skull  Springs.  Their  measurements 
(WAM  A20390,  WAM  A20389  and  WAM  A20388  respectively) 
in  mm  are:  390,  385,  360;  tail  252,  245,  245;  culmen  length 
44.1,  47.0,  41.1,  upper  mandible  width  at  base  28.0,  16.0, 
25.7,  lower  mandible  width  at  base  30.1,  30.5,  29.5;  upper 
mandible  depth  29.9,  29.2,  29.2;  and  weight  660,  660,  565  g.  A 
female  has  dull  yellowish  spots  on  the  face.  Both  measurements 
and  colouration  demonstrate  that  the  population  in  the  north-eastern 
Pilbara  belongs  to  samueli,  and  so  it  may  be  intermittently  connected 
to  the  main  population  of  samueli  further  south. 


17 


Red-backed  Fairy-wren 

Storr  (1984,  Rec.  West.  Aust.  Mus.  Supp.  no.  16:  51)  reported 
the  first  known  occurrence  of  the  Red-backed  Fairy-wren  (Malurus 
melanocephalus)  for  the  Pilbara  —  an  isolated  population 
discovered  by  John  Darnell  in  coastal  low  scrub  and  tall  grass  on 
dunes  about  Cape  Keraudren.  On  24  February  1 986  I  collected  a 
nuptial-plumaged  male  (WAM  A20233)  at  Cape  Keraudren.  It  has  a 
deep  red  back  and  short  tail  as  in  the  subspecies  cruentatus  which 
ranges  across  tropical  northern  Australia  from  the  Kimberley  to 
Cape  York  Peninsula.  The  only  other  subspecies,  nominate 
melanocephalus,  has  an  orange  back  in  the  male  and  a  long  tail, 
and  occurs  in  coastal  eastern  Australia  from  north-eastern 
Queensland  to  north-eastern  New  South  Wales  (Schodde  1982, 
The  Fairy  Wrens :  102-107). 
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Turtle  egg  predation  by  the  Golden  Bandicoot  (Isoodon  auratus) 
on  Barrow  Island  —  In  Australia  sea  turtle  eggs  are  taken  by 
several  terrestrial  predators  including  varanid  lizards,  foxes, 
dingoes,  pigs  and  humans  (Limpus  1982).  On  Barrow  Island,  off 
the  Pilbara  coast  of  Western  Australia,  the  Perentie  Varanus 
giganteus  is  believed  to  be  the  major  predator  of  turtle  eggs  (Green 
et  at.  1986,  and  pers.  obs). 

During  visits  to  the  turtle  nesting  beaches  on  the  west  coast  of 
Barrow  Island  in  November  1985  and  1986,  I  observed  the 
Golden  Bandicoot  (Isoodon  auratus)  eating  Green  Turtle  (Chelonia 
mydas)  eggs.  The  eggs  were  taken  either  during  the  egg  laying 
process,  with  the  bandicoot  descending  into  the  nesting  chamber 
(45  cm  deep)  and  eating  the  eggs  as  they  were  laid,  or  when  the 
nests  were  dug  up  by  the  bandicoots  following  the  nesting 
process.  Bandicoots  were  commonly  seen  on  the  beaches  at  night 
and  nesting  turtles  usually  had  one  or  two  bandicoots  in 
attendance  waiting  to  consume  the  eggs.  In  one  instance  one 
bandicoot  consumed  6  out  of  42  eggs  and  in  another  nest  1 0  out 
of  60  eggs  were  consumed  by  2  bandicoots.  In  this  latter  instance, 
one  of  the  bandicoots  was  killed  when  the  turtle  covered  in  the 
nest  and  trapped  the  bandicoot  in  the  nesting  chamber. 

These  observations  suggest  that  the  Golden  Bandicoot  is  a 
significant  predator  of  turtle  eggs  on  Barrow  Island,  and  their 
actions  in  digging  up  turtle  nests  probably  also  permits  easier 
daytime  predation  of  the  remaining  eggs  by  sea  birds  and 
perenties.  Exposed  eggs  would  also  be  killed  by  the  high  daytime 
temperatures.  It  was  also  interesting  to  observe  occasional  water 
rats  ( Hydromys  chrysogaster)  on  the  beaches  at  night,  and  these 
too  may  predate  turtle  eggs. 
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Banded  Southern  Giant  Petrel  recovered  on  Rottnest  Island  — 

On  8  July  1 986  I  found  2  dead  Southern  Giant  Petrels 
Macronectes  giganteus  on  the  beach  at  the  east  end  of  Salmon 
Bay,  Rottnest  Island.  One  of  the  birds  was  freshly  dead  and  the 
other  had  been  dead  for  2  or  3  days  and  been  fed  on  by  Silver 
Gulls  Larus  novaehollandiae  and  Australian  Ravens  Corvus 
coronoides.  The  latter  Petrel  was  carrying  a  metal  band  numbered 
V 03556  (Brazil).  The  Brazilian  Banding  Authorities  informed  me 
that  the  bird  had  been  banded  at  Stinker  Point,  Elephant  Island  in 
the  South  Shetland  Islands  (61  °  20’S,  55°  20‘  W)  on  24  January 
1  986  and  was  a  nestling  of  unknown  sex.  The  bird  had  travelled 
about  1  4,000  km  in  around  1 60  days. 

During  late  June  and  early  July  there  were  a  number  of  reports  of 
Southern  Giant  Petrels  on  beaches  around  Perth  and  I  saw  another 
Southern  Giant  Petrel  about  30  m  off  Jubilee  Point,  Rottnest  Island 
on  1  7  July  1  986.  This  bird  was  chased  off  the  water  by  a  group  of 
6  Silver  Gulls.  It  circled  low  over  the  water  and  settled  back  near  its 
take-off  point.  Next  day,  there  was  another  bird  (or  the  same 
individual)  about  50  m  off  the  beach  in  Thomson  Bay,  Rottnest 
Island,  half  way  between  the  Army  Jetty  and  Philip  Point. 

—  DENIS  SAUNDERS,  CSIRO  Wildlife  and  Rangelands  Research, 

Clayton  Road,  Helena  Valley,  6056 

First  record  of  Leaden  Flycatcher  for  South-western  Australia 

—  The  Leaden  Flycatcher  Myiagra  rubecula  is  an  eastern  coastal 
and  tropical  northern  Australian  species  that  has  never  been 
recorded  in  south-western  Australia.  Consequently,  I  was 
surprised  to  observe  a  lone  male  for  two  days  on  my  farm  at 
Cuthbert,  5  km  west  of  Albany.  He  was  first  noticed  on  7 
December  1  984  in  a  patch  of  Agonis  near  the  work  shed.  It  called 
frequently  and  repeatedly  captured  insects  from  ground  level  to  a 
height  of  1 3  m.  He  stayed  until  just  after  daybreak  on  8  December. 
A  colour  photograph  of  the  bird  was  taken  and  submitted  to  Julian 
Ford  who  confirmed  my  identification. 

This  is  the  second  myiagrid  flycatcher  that  has  recently  been 
added  to  the  avifauna  of  south-western  Australia,  albeit  as  a 
vagrant.  Brooker  (West.  Aust.  Nat.  1974,  12:  181)  collected  an 
immature  female  Satin  Flycatcher  M.  cyanoleuca  at  Twilight  Cove 
on  12  April  1973.  Both  species  are  breeding  migrants  to  south¬ 
eastern  Australia,  departing  north  in  about  April.  Brooker  did  not 
speculate  as  to  how  his  bird  reached  Twilight  Cove  but  it  might 
have  gone  astray  during  the  northward  migration.  The  circum- 
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stances  regarding  my  bird  are  difficult  to  unravel  because  the 
species  is  generally  stationary  once  it  reaches  its  breeding 
quarters.  Gusty  easterly  winds  were  blowing  the  day  he  arrived  but 
it  is  difficult  to  envisage  these  blowing  him  all  the  way  from  Victoria 
or  Tasmania. 

—  T.  ALLEN,  Cuthbert,  via  Albany. 

Notes  on  a  mistletoe  weevil  —  Metyrus  albicollis  Germ.  — 

Metyrus  albicollis  Germ.,  is  a  small,  ca  1  0  mm,  cryptic  weevil  found 
associated  with  the  mistletoe  Amyema  preissii  that  grows  on 
acacias.  In  Western  Australia  I  have  collected  specimens  from 
mistletoe  in  Jam,  Acacia  acuminata ,  at  Goomalling,  New  Norcia, 
Northam  and  Williams,  and  for  mistletoe  in  A.  rostellifera  at 
Geraldton.  Greenough  and  Leeman. 

The  weevil  has  a  wide  distribution  and  Lea  (1909)  described 
specimens  collected  in  Western  Australia,  South  Australia,  Victoria 
and  Queensland.  He  referred  to  one  of  the  specimens  as  “taken 
from  a  mistletoe”. 

I  found  that  the  larvae  of  M.  albicollis  feed  inside  the  mistletoe 
stems  and  the  enlarged  haustorial  areas.  In  the  process  they  form 
round  tunnels  as  they  chew  their  way  through  the  soft  woody 
tissue.  From  observation  of  larval  sizes  and  tunnel  dimensions  it 
may  be  deduced  that  the  female  weevil  deposits  eggs  on  the  outer, 
fine  stems  of  the  mistletoe.  The  newly  emerged  larvae  then  burrow 
down  the  stems  to  the  haustorial  region.  Only  one  larva  will  occupy 
a  stem.  In  a  large  mistletoe  there  may  be  fifty  stems  with  five  to 
twenty  occupied  by  developing  larvae. 

Adult  M.  albicollis  can  be  found  throughout  the  year.  They 
complete  their  development  in  the  swollen  stem  bases,  or  in  the 
haustoria.  They  emerge  as  adults  from  round  holes  to  feed  on  the 
mistletoe  leaves.  They  rest  in  crevices  on  the  haustoria  and  twigs 
or  in  the  open  situations  where  they  resemble  the  droppings  of  the 
Mistletoe  bird  Dicaeum  hirundinaceum  (Figure  1 ). 


Fig  ure  1 .  Metyrus  albicollis  and  dropping  of  Mistletoe  bird .  Northam ,  December  1969. 
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On  occasions  an  interesting  association  between  M.  albicollis  and 
ants,  Tetraponera  sp.  has  been  observed  (Figure  2).  The  ants 
occupy  the  tunnels  made  by  the  larvae  and,  when  a  weevil  and  ants 
are  outside  on  the  haustoria  the  ants  appear  to  have  a  close 
relationship  with  the  beetle.  I  have  observed  them  climbing  over 
and  ‘licking’  the  elytra;  at  no  time  have  I  seen  ants  attacking  the 
weevils.  The  beetles  will  move  back  into  their  tunnels  and,  if  these 
are  occupied  by  Tetraponera,  the  ants  will  precede  the  beetle 
which  then  blocks  the  entrance. 


Figure  2.  Metyrus  albicollis  and  ants,  Tetraponera  sp.  on  stem  of  mistletoe,  Amyema 
preissii.  Northam,  December  1969. 


As  Metyrus  albicollis  so  closely  resembles  the  droppings  of  Dicaeum 
hirundinaceum  I  have  suggested  to  the  Common  Names  of  Insects 
Committee  of  the  C.S.I.R.O.  Canberra,  A.C.T.  that  this  species  be 
given  the  common  name  of  Mistletoebird-dropping  Weevil. 
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Grey  Teal  breeding  on  Rottnest  Island  —  The  Grey  Teal  Anas 
gibberifrons  has  been  a  regular  non-breeding  visitor  to  Rottnest 
Island  for  many  years  (Storr  1965,  Emu  64:  105-1 13;  Saunders 
and  de  Rebeira  1  985,  The  bird  life  of  Rottnest  Island).  It  has  been 
recorded  in  small  groups  (less  than  30  birds)  from  the  island  during 
all  seasons  of  the  year  where  it  mostly  frequents  Salmon  and 
Lighthouse  Swamps.  Late  on  25  December  1985  a  pair  of  adult 
Grey  Teal  were  seen  on  Bulldozer  Swamp  accompanied  by  two 
ducklings  about  one  quarter  adult  size  and  unable  to  fly.  When 
approached,  the  adults  led  the  ducklings  into  vegetation  on  an 
island  in  the  middle  of  the  swamp.  In  the  evening  of  26  December 
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only  one  duckling  remained.  To  the  best  of  our  knowledge  this  is 
the  first  breeding  record  for  this  species  from  the  island. 

—  PETER  GRAHAM,  14  Kingsway,  Nedlands  and  DENIS 

SAUNDERS,  24  Victoria  St.,  Guildford. 


Additions  to  the  Herpetofauna  of  Wongan  Hills  —  During  a 
Naturalist  Club  excursion  to  Wongan  Hills  on  28-30  September 
1  985  two  species  of  reptile  and  one  amphibian  were  recorded  as 
new  for  the  area. 

These  are  as  follows; 

Lymnodynastes  dorsalis  —  Five  found  while  spotlighting  at 
Freshwater  Pond  ca  5  km  north-west  of  Mortlock  Reserve. 

Diplodactylus  spinigerus  —  Adult  found  under  dead  shrub  in  mallee 
woodland  adjacent  to  Fowlers  Gully. 

Tiliqua  occipitalis  —  Sub-adult  excavated  from  burrow  at  Mortlock 
Reserve. 

The  hereptofauna  of  the  Wongan  Hills  was  listed  by  Dell  &  Harold 
(1  977  in  The  Natural  History  of  the  Wongan  Hills ,  W.A.  Naturalists’ 
Club  Handbook  No.  1 1 ). 

—  D.  ROBINSON,  3  Wanbrow  Way,  Duncraig,  W.A.  6023 


White-Backed  Swallow  on  Rottnest  —  Vagrant  or  Pioneer?  —  A 

White-backed  Swallow  Cheramoeca  leucosternum  was  identified 
at  Kingstown  on  Rottnest  Island  during  the  last  week  of  November 
1985.  This  is  the  first  record  for  the  island.  It  may  have  been  a 
vagrant  or  a  further  step  in  a  range  extension  that  has  established 
this  species  around  Perth  in  recent  years. 

The  bird  was  first  observed  flying  with  Welcome  Swallows  and 
Tree  Martins.  It  called  continuously  on  the  wing.  Whether  in 
response  to  this  or  its  appearance,  it  was  repeatedly  chased  for  as 
long  as  a  minute  by  Tree  Martins  and  Welcome  Swallows.  The 
observations  were  made  near  a  deep  path  blow-out  which  leads  to 
the  rifle-range.  There  was  a  fresh  burrow  in  a  2m-high  bank  close 
to  where  the  bird  landed  during  the  day,  and  from  which  it  emerged 
when  the  hole  was  approached  at  dusk.  Only  one  White-backed 
Swallow  was  seen  at  the  rifle-range  but  the  same  or  another 
individual  was  sighted  near  the  main  lighthouse  on  30  November. 

Many  bird  species  are  likely  to  be  recorded  as  vagrants  on  near¬ 
coastal  islands  such  as  Rottnest.  Of  greater  interest  is  whether  a 
new  arrival  will  become  established.  Many  pairs  of  Rainbow  Bee- 
eater  now  migrate  to  breed  near  Kingstown  but  were  only  first 
recorded  in  1  977  (Saunders  et  al  1981.  Birds  of  Rottnest  Island). 
Regular  migration  of  another  burrow  roosting  and  nesting  species, 
the  White-backed  Swallow  would  suggest  that  human  creation  of 
suitable  nest-sites  has  been  a  factor  in  this  expansion  of  the 
island’s  avian  community. 

—  BOYD  WYKES,  26  Kathleen  St.,  Cottesloe  W.A. 
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Spotted  Pardalote  on  Rottnest  Island  —  The  birds  of  Rottnest 
Island  have  attracted  a  great  deal  of  attention  because  of  the  close 
proximity  of  the  island  to  Perth,  the  capital  city  of  Western 
Australia.  However,  recent  reviewers  of  its  avifauna  (Storr,  Emu 
64,  1964:  182-180;  Saunders  &  de  Rebeira,  J.  Proc.  Roy.  Soc. 
W.  Aust.  66,  1  983:  47-83)  have  cited  no  records  of  the  Spotted 
Pardalote  Pardalotus  punctatus.  On  20-27  May  1973  I  saw  a 
minimum  of  six  pardalotes  feeding  and  calling  in  canopies  of  Tuart 
Eucalyptus  gomphocephala  at  the  main  settlement.  Judging  by  the 
number  and  volume  of  calls,  there  were  additional  pardalotes.  In 
south-western  Australia,  this  species  is  known  to  undertake  a 
winter  dispersal  inland  and  northward  at  the  onset  of  cool  weather 
in  autumn.  Inland  range  limits  during  winter  are  Cockleshell  Gully, 
Mt  Jackson,  Widgiemooltha  and  Cape  Le  Grand.  Its  movements 
are  somewhat  random  and  different  from  year  to  year,  and  it 
occasionally  irrupts  in  large  numbers  in  the  Perth  area.  Presumably 
the  flock  at  Rottnest  resulted  from  autumn  dispersal. 

—  JULIAN  FORD,  Western  Australian  Institute  of  Technology, 

Bentley. 


Barn  Owl  on  Rottnest  Island  —  There  have  been  no  published 
records  of  the  Barn  Owl  (Tyto  alba)  on  Rottnest  Island,  but  a 
specimen  was  found  freshly  dead  on  the  east  side  of  Garden  Lake 
around  March/April  1  986  by  an  island  resident.  This  specimen  was 
held  in  a  freezer  at  the  Environment  Centre  on  the  island  and  given 
to  CSIRO  Division  of  Wildlife  and  Rangelands  Research  for 
identification  in  June  1986. 

On  8  July  1  986  I  saw  a  Barn  Owl  perched  in  a  Melaleuca  on  the 
west  side  of  Bickley  Swamp  (near  Kingstown  Barracks).  I  was  able 
to  get  within  four  metres  and  watched  it  for  two  minutes  before  it 
flew  200  metres  to  settle  in  another  Melaleuca.  The  bird  appeared 
to  have  a  lot  of  speckling  on  the  wings  and  breast  and  was 
probably  an  immature  bird. 

—  D.A.  SAUNDERS,  CSIRO  Division  of  Wildlife  and  Rangelands 

Research,  Helena  Valley,  W.A. 


Another  sighting  of  Black  Honeyeaters  eating  ash  —  On  the 

morning  of  20  August  1985,  at  shearing  quarters  on  Meeberrie 
Station  near  the  Murchison  Shire  Office,  north  of  Mullewa,  I  noticed 
a  female  Black  Honeyeater  coming  into  an  ash  pile  and  eating  from 
it.  I  called  other  people’s  attention  to  this  —  and  the  ash  pile  was 
kept  under  observation  for  1  hour  between  7.30  and  8.30  a.m. 

Initially,  3  females  and  one  male  were  observed  —  then  two  males 
were  seen  together  coming  to  within  one  metre  of  the  ash  pile,  but 
not  eating.  Females  came  in  continuously  during  the  time  we  were 
there.  Just  before  we  left  there  were  actually  6  females  at  the  ash 
and  one  male  in  attendance  close-by. 

The  ash  pile,  which  was  about  10  metres  from  the  shearing 
quarters  was  obviously  from  the  kitchen  range  and  contained  a  lot 
of  bones.  The  birds  were  watched  swallowing,  but  only  seemed  to 
be  eating  the  grey  ash.  There  had  been  rain  on  the  previous  day 
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and  a  heavy  dew  overnight.  It  seemed  strange  that  so  many  birds, 
which  are  usually  fairly  scarce  and  nomadic  could  all  get  together, 
and  home  in  on  this  one  pile  of  ash,  which  was  in  the  open 
surrounded  by  lush  grass.  As  last  year  (‘Field  and  Study’,  W.A. 
Naturalist  June  1985),  I  found  they  were  remarkably  unafraid  of 
human  presence  in  their  need  for  ash. 

—  KEVIN  COATE,  21  Acanthus  Road,  Willetton,  6155 


Sacred  Kingfisher  snared  by  Dodder  —  On  1 1  February  1  987  at 
Gooseberry  Hill,  W.A.  a  dead  Sacred  Kingfisher  Halcyon  sancta 
was  found  entwined  in  the  stems  of  dodder,  Cassytha  racemosa 
which  was  growing  on  Hibbertia  hypericoides.  The  bird  was  a 
juvenile  by  plumage  and  had  been  dead  for  some  weeks.  Dodder 
stems  had  twisted  around  the  right  leg  like  fishing  line  and  there 
were  two  strands  encircling  the  left  wing.  It  was  hanging  head 
down  about  20  cm  above  the  ground.  There  was  a  perch  tree 
above  the  site,  so  probably  the  kingfisher  had  become  caught 
while  attempting  to  pounce  on  prey  below  the  dodder. 

—  M.G.  BROOKER,  27  Marion  Way,  Gooseberry  Hill,  W.A. 
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THE  SINGING  INSECTS  OF  KING’S  PARK 
AND  PERTH  GARDENS 

By  DARRYL  T.  GWYNNE,  PAUL  YEOH  and  ANDREA  SCHATRAL, 
Department  of  Zoology,  University  of  Western  Australia, 
Nedlands,  Western  Australia  6009 

INTRODUCTION 

Certain  groups  of  insects  are  well-known  for  their  contributions  to 
the  cacophony  of  animal  sounds  that  can  be  heard  in  nature.  The 
most  prominent  of  insect  sounds  are  produced  by  three  major 
groups:  cicadas  (order,  Hemiptera:  family,  Cicadidae),  crickets  and 
katydids'  (Orthoptera:  Gryllidae  and  Tettigoniidae,  respectively), 
and  grasshoppers  and  locusts  (Orthoptera:  Acrididae).  These 
groups  comprise  the  “singing  insects"  since  most  species  are 
acoustical.  However,  occasional  species  in  other  insect  orders 
have  also  evolved  the  ability  to  produce  distinct  sounds. 

The  function  of  sounds 

The  sounds  produced  by  these  insects  appear  to  function  almost 
exclusively  in  a  reproductive  context.  Alexander  (1 967)  classified 
the  songs  of  arthropods  into  several  types.  Most  of  the  prominent 
insect  sounds  are  the  distinct  "calling  songs”  produced  by  males. 
In  most  species  the  silent  female  is  attracted  to  the  calling  male. 
This  was  first  shown  by  the  Italian  naturalist  Brunelli  who  caged  a 
calling  male  of  the  European  katydid,  Tettigonia  viridissima,  on  one 
side  of  his  garden  and  observed  how  females  released  on  the 
opposite  side  of  the  garden  hopped  immediately  toward  the  male. 
However,  it  was  the  pioneering  experiments  of  Regen  (1912) 
who,  using  a  microphone-telephone  system,  demonstrated  that 
sound  was  the  stimulus  that  attracted  female  crickets  to  calling 
males.  Russell  et  al.  (1831),  who  cited  Brunelli’s  studies, 
concluded  that  sounds  "are  intended  as  signals  for  their 
companions."  This  is  in  contrast  with  the  conclusion  of  a  later 
student  of  singing  insects,  H.A.  Allard  (1  929),  who,  because  he 
saw  little  evidence  in  nature  of  females  being  attracted  to  males, 


Figure  1A: 

A  calling  male  Eurygryllodes 
(redrawn  from  Fig.  24),  showing  the 
position  of  the  file  on  the  underside  of 
the  cricket's  right  wing  and  the 
scraper  on  the  leading  edge  of  the  left 
wing. 

Figure  1A  and  IB:  Sound-producing  organs  of  crickets 
and  katydids. 

Called  bushcrickets  in  Great  Britain  and  Europe. 
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Figure  IB: 

Underside  of  the  forewings  of  katydids  showing  the  stridulatory  file:  top,  the 
zaprochiline  species  (see  Fig.  7);  bottom,  Tympanophora  similis  (see  Fig.  13). 
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was  misled  into  concluding  that  “the  theory  ascribing  sound  to  sex 
in  insects  has  probably  been  much  overdone."  He  suggested 
instead  that  "they  love  sound”  and  “find  it  a  means  of  self- 
expression”! 

In  a  few  species  of  singing  insects  females  do  not  move  to  calling 
males  but  instead  answer  the  male  with  a  short  burst  of  sound 
which  elicits  movement  toward  the  female  by  the  male.  This  sort  of 
pair-forming  system  has  been  observed  in  grasshoppers,  katydids 
of  the  subfamily  Phaneropterinae  (Otte,  1977),  and  a  Western 
Australian  cicada  (Gwynne,  1987). 

Alexander  (1967)  also  defined  a  class  of  sexual  signals  called 
“courtship  sounds”.  These  are  produced  by  the  male  only  after  the 
sexes  have  made  physical  contact.  Although  rare  in  katydids, 
courtship  sounds  commonly  form  part  of  the  sexual  behaviour  after 
pair  formation  in  crickets,  grasshoppers  and  cicadas. 

Sound-producing  mechanisms 

Two  main  mechanisms  are  used  by  the  singing  insects  to  produce 
sounds:  in  frictional  mechanisms  a  roughened  structure  is  rubbed 
over  another  part  of  the  body;  and  in  vibrational  mechanisms  a  pair 
of  membranes  are  vibrated  using  direct  muscle  attachments 
(Chapman,  1982).  The  sound-producing  organ  of  a  cricket  or 
katydid  is  a  frictional  mechanism  consisting  of  the  file  —  a  row  of 
teeth  on  a  thickened  vein  on  the  underside  of  one  forewing  —  over 
which  is  rubbed  the  scraper  —  a  thickened  ridge  on  the  top  of  the 
leading  edge  of  the  opposite  forewing  (Fig.  1 ).  Each  forewing  has 
both  a  file  and  a  scraper  but  usually  only  one  file-scraper  pair  is 
functional.  Many  katydids  and  crickets  have  lost  the  ability  to  fly  yet 
retain  their  forewings  as  sound-producing  organs.  The  movement 
of  the  file  over  the  scraper  causes  part  of  the  forewing  to  vibrate  at 
a  particular  pitch  or  frequency.  In  crickets  the  resonating  structure 
tends  to  be  tuned  so  that  the  pitch  of  the  song  is  narrow  and  close 
to  a  pure  tone.  In  contrast,  katydid  forewings  usually  vibrate  at  a 
number  of  different  frequencies  and  this  produces  a  "noisy”  or 
“broad-band”  song.  Grasshopper  sounds  are  also  broad  in 
frequency  range.  Most  grasshoppers  produce  sound  with  a  file  and 
scraper  mechanism  on  the  hind  femur  and  the  front  wing.  In  some 
species  sounds  are  produced  by  buckling  the  wing  while  in  flight. 
Male  cicadas  call  by  directly  vibrating  membranes.  The  membranes 
are  a  pair  of  tymbals  on  the  first  abdominal  segment.  The  tymbals 
are  attached  by  a  thin  piece  of  cuticle  to  a  pair  of  large  muscles 
which  contract  to  operate  the  sound-producing  mechanism.  Air 
sacs  associated  with  the  tymbals  resonate  during  sound 
production  (Fig.  2).  Female  cicadas  do  not  possess  these 

Figure  2A  and  2B:  Sound  producing  organs  of  cicadas.  ,  . 


Figure  2A: 

Dorsal  view 
of  the 

abdomen  of 
a  tick  tock 
(Cicadetta 
quadric  in  eta) 
showing  the 
varied  tymbals. 


(A) 


tymbal 


tymbal  muscle 


Figure  2B:  Transverse  section  of  the  first 
abdominal  segment  of  a  cicada  showing 


the  sound  producing  organs.  B  is  redrawn 
from  Pringle  (1954)  and  Chapman  (1982). 
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structures.  In  the  species  in  which  the  female  produces  a  sound  in 
response  to  the  male  call  she  does  so  by  flicking  her  wings 
(Gwynne,  1  987). 

The  most  common  sound-producing  mechanism  observed  in  other 
groups  of  acoustical  insects  and  arthropods  is  the  file-and-scraper. 
This  frictional  mechanism  has  evolved  a  number  of  different  times 
as  it  is  located  on  different  areas  of  the  body  in  different  species. 

The  evolution  of  insect  calling  songs 

Although  calling  insects  use  a  variety  of  frequencies  and  song 
patterns,  within-species  variation  in  song  is  not  great.  Thus,  the 
songs  represent  a  character  useful  in  distinguishing  different 
species.  The  species-specificity  of  calls  was  at  one  time  thought  to 
have  evolved  to  prevent  females  from  pairing  or  mating  with  the 
wrong  species  (e.g.  Alexander,  1  960).  However,  there  is  little 
evidence  to  support  this  as  a  general  argument  (Walker,  1974; 
West  Eberhard,  1984).  This,  plus  the  fact  that  specific  song 
characters,  and  female  response  to  these  characters,  are  ex¬ 
pected  to  evolve  as  a  result  of  other  sorts  of  natural  selection  on 
signalling  systems  (West  Eberhard,  1984),  suggests  that  songs 
have  rarely  evolved  to  advertize  species  identity. 

STUDY  SITES  AND  METHODS 

The  study  site 

King's  Park  is  an  enclave  of  bushland  of  approximately  1 ,000 
acres  bordered  by  the  Swan  River  on  the  south  and  east  and  by 
the  metropolitan  city  of  Perth  on  the  north  and  west.  The  bushland 
is  similar  to  the  original  vegetation  which  was  found  in  the  Perth 
area  prior  to  colonial  settlement  (Tingay  and  Tingay,  1982).  The 
native  vegetation  of  the  park  (see  Main  and  Carrigy,  1953;  Main, 
Serventy  et  al. ,  1 957)  comprises  two  main  areas,  one  dominated 
by  Banksia  and  Jarrah  (Eucalyptus  marginata)  trees  and  the  other 
by  Tuart  (E.  gomphocephala).  The  Tuart  area  is  associated  with  a 
raised  limestone  ridge  (Mount  Eliza)  which  overlooks  the  Swan 
River.  The  Jarrah-  Banksia  formation  makes  up  most  of  the  park. 
The  main  native  trees  of  this  area  are  Jarrah,  Banksia  attenuata,  B. 
menziesii  and  she-oak,  Casuarina  fraseriana.  Common  bushes  are 
Jacksonia  furcellata,  Acacia  cyanophylla,  Macrozamia  reidlei 
(zamia  'palm')  and  Xanthorrhoea  preissii  (the  blackboy). 

Study  methods 

Censuses  of  the  calling  activity  of  different  species  were 
conducted  by  following  fixed  routes  along  the  paths  and  firebreaks 
once  every  7-9  days.  Census  routes  were  selected  so  that  they 
passed  through  a  variety  of  different  vegetation  types  including 
Banksia  woodland,  dense  copses  of  Casuarina  and  regenerated 
vegetation  in  an  area  that  had  been  burnt  the  previous  year.  The 
calling  crickets  and  katydids  (and  other  nocturnal  species)  were 
censused  at  night  by  walking  a  route  of  approx.  1300  metres 
through  the  southern  part  of  the  park,  a  half  to  one  hour  after 
sunset.  This  census  was  conducted  from  September  1 ,  1  985  to 
August  31,  1986.  A  “Mini”  bat-detector  (QMC  Instruments, 
London)  was  used  during  the  census  to  scan  the  vegetation.  This 
device  detects  ultrasound  and  thus  picked  up  the  calls  of  katydids 
whose  songs  have  ultrasonic  components. 
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The  diurnally-active  cicadas  were  censused  from  November  1 , 
1986  to  May  20,  1987  by  walking  or  running  along  a  route  of 
approx.  5,100  metres  in  mid  afternoon  (1500-1600  h). 

The  songs  of  most  species  were  recorded  using  a  Nagra  IV  SJ  or  a 
Racal  tape  recorder  and  a  Vi  or  !4  inch  diameter  Bruel  &  Kjaer 
condenser  microphone.  Song  patterns  were  obtained  from  an  X-Y 
plotter  connected  to  a  Norland  Processing  Oscilloscope  and 
redrawn  to  form  the  figures  presented  below. 

Specimens  of  Orthoptera  were  identified  by  Dr.  D.C.F.  Rentz, 
CSIRO,  Canberra;  cicadas  by  Mr.  M.S.  Moulds,  Entomology 
Department,  Australian  Museum,  Sydney;  the  singing  spider  by  Dr. 
V.  Davies,  Queensland  Museum,  Brisbane;  and  the  singing  moth 
by  Mr.  E.D.  Edwards,  CSIRO,  Canberra.  Voucher  specimens  have 
been  placed  in  the  collections  of  the  investigators’  respective 
institutions.  Some  of  the  katydids  and  cicadas  turned  out  to  be 
undescribed  genera  or  species.  Australian  National  Insect 
Collection  numbers  and  the  numbering  system  of  Mr.  Moulds  are 
used  to  identify  these  species. 


SINGING  INSECTS  IN  KING’S  PARK  AND  PERTH 
Most  species  of  singing  insects  are  found  in  the  natural  bushland  of 
King’s  Park.  Only  a  few  of  these  species  occur  in  and  around  Perth 
gardens.  In  this  section  we  refer  to  the  insects  of  the  park  unless 
otherwise  stated.  In  the  park  the  dominant  group  of  calling  insects 
are  the  katydids  (1  6  species)  and  cicadas  (5  species).  Only  three 
singing  crickets  and  two  grasshoppers  have  been  noted.  This 
contrasts  with  other  singing  insect  faunas  where  the  latter  two 
groups  are  usually  as  diverse  as  cicadas  and  katydids  (e.g. 
Alexander  et  al.  1972). 

Typically  the  songs  of  insects  can  be  distinguished  from  those  of 
vertebrates  in  that  insect  sounds  lack  the  modulation  in  pitch  or 
frequency  that  is  typical  of  bird  song  and,  in  general,  are  higher  and 
broader  in  pitch  (frequency  spectra)  than  the  calls  of  birds  or  frogs. 
Most  insect  sounds  can  be  described  as  a  simple  series  of 
“clicks”,  “buzzes”,  “zips”  or  “metallic  whines”.  There  are  only  a 
few  other  sounds  heard  in  the  park  that  might  be  mistaken  as  being 
produced  by  insects.  Port  Lincoln  Ringneck  parrots  (Barnardius 
zonarius)  produce  series  of  clicks  while  feeding  in  the  tops  of  trees 
that  are  similar  to  the  sounds  of  certain  katydids.  The  three  frog 
species  that  occur  in  the  park  produce  sounds  that  are  very 
different  from  those  produced  by  the  park’s  insects:  the  moaning 
frog  (Heleioporus  eyrei)  produces  a  long  low  moaning  call;  the 
turtle  frog  (Myobatrachus  gouldii),  a  woodland  burrowing  species 
that  calls  with  a  series  of  barking  croaks;  and  the  banjo  frog  (or 
‘pobblebonk’,  Lymnodynastes  dorsalis),  found  only  in  the  ponds  of 
the  Botanical  Gardens,  produces  a  “bonk-bonk”  call  resembling 
the  plucking  of  a  banjo  string  (Main,  1 965).  Finally,  the  last  sound 
which  may  be  mistaken  for  that  of  an  insect  is  the  sound  produced 
by  the  reticulation  system,  such  as  that  which  waters  the 
Broadway  Vista  and  Arboretum  areas  of  King’s  Park.  The 
modulated  spray  from  these  sprinklers  produces  a  sound  that  is 
remarkably  close  to  the  call  of  one  of  the  woodland  cicadas! 


29 


A  number  of  different  terms  will  be  used  to  describe  the  calls  of  the 
different  singing  insects.  Many  of  the  terms  are  onomatopoeic. 
Songs  can  be  divided  into  two  main  groups.  Pure-tone  sounds  are 
narrow  in  pitch  or  frequency.  In  insects  these  sounds  are  often 
single  tones  like  the  sounds  of  a  whistle.  However,  most  insect 
sounds  tend  to  be  “broad-band”  noisy  songs.  Many  calls  have 
bursts  of  sound  that  do  not  last  for  more  than  a  second:  ticks  are 
clock-like  sounds;  clicks  represent  very  brief  ticks;  chirps  are 
short,  cricket-like  pure-tones;  zips  resemble  a  fingernail  being 
drawn  over  a  comb  (a  lisp  is  a  rapid  and  high-pitched  zip).  Other 
songs  are  more  continuous:  buzzes  are  continuous  noisy  sounds; 
rattles  are  buzzes  that  are  modulated  in  intensity  (“machine-gun 
like”  is  also  used  in  the  keys);  a  trill  is  a  continuous  pure-tone  song. 
The  best  way  to  learn  the  singing  insects  in  a  particular  area  is  to 
begin  in  Spring  and  make  note  of  each  new  species  as  the  season 
progresses.  By  the  time  the  orchestra  of  different  singers  has 
reached  its  peak  in  mid  summer  many  species  will  already  be 
identified  so  the  task  of  recognizing  the  various  singers  will  be  that 
much  easier  (Alexander  et  al. ,  1 972).  As  mentioned  above,  a  bat- 
detector  is  a  very  useful  aid  in  locating  calls  containing  ultrasound. 
As  the  keys  to  the  different  singers  show,  most  species  can  be 
identified  by  determining  not  just  what  the  call  sounds  like,  but  also 
where  the  singer  is  located  (grasses,  bushes  or  trees?)  and  the 
time  in  the  day  or  season  (Figs.  3,  4,  5  and  Table  2)  it  is  singing.  In 
order  to  confirm  the  identity  of  the  singer,  first  compare  its  call  to 
the  song  pattern  figured  for  the  species.  The  sound  can  then  be 
used  to  track  down  the  insect  and  the  specimen  compared  to  the 
descriptions  and  photographs  of  the  different  singers  (Table  1  and 
Figs  7  to  35). 

Figures  3  to  5  show  the  seasonal  calling  activity  of  the  more 
common  insects.  Most  species  show  a  distinct  seasonal  pattern 
with  just  one  burst  of  activity  which  probably  represents  a  single 
generation  per  year.  There  appear  to  be  several  exceptions  to  this: 
Mygalopsis  marki  and  Conocephalus  upoluensis  appear  to  have  two 
generations  per  year  and  sing  during  the  winter  months  (Lymbery, 
1  987).  Both  species  are  rare  in  the  park  yet  very  common  else¬ 
where.  A  long-winged  meadow  katydid  C.  upoluensis  (Fig. 
1 0),  as  its  common  name  suggests,  is  found  in  grassy  areas,  being 
especially  common  along  the  Swan  River.  The  cone-headed 
katydid  M.  marki  (Fig.  1 1 )  is  common  in  coastal  vegetation  and  in 
open  Jarrah-Ban/cs/a  woodland  outside  of  Perth.  The  only  area  of 
the  park  in  which  this  species  has  been  heard  is  in  the  vegetation 
on  the  steep  slopes  of  Mt.  Eliza  above  Mounts  Bay  Road.  A  third 
species  which  can  be  heard  singing  all  year  is  a  listroscelidine,  the 
garden  katydid  Requena  verticalis  (Fig.  21 ).  It  is  not  clear  whether 
this  species  has  more  than  one  generation  per  year.  Its  seasonal 
activity  (Fig.  3)  suggests  one  generation  with  a  long  calling  season. 
The  few  males  that  call  on  warm  days  during  the  winter  months  (not 
shown  in  the  Fig.  3  nocturnal  count)  may  be  males  that  have 
survived  from  the  previous  summer.  The  soft  lisping  sounds  of  R. 
verticalis  can  also  be  heard  in  suburban  gardens.  Indeed,  this 
species  is  very  common  in  reticulated  areas  and  is  a  common  sight 
on  the  walls  of  houses  in  late  summer.  A  singing  moth  Syntonarcha 
iriastis  (see  below)  calls  for  much  of  the  year  (Fig.  4)  so  probably 
has  more  than  one  generation  per  year. 
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Figure  3:  Nocturnal  census  of  calling  katydids  (Tettigoniidae)  in  King's  Park,  1 985-1986. 
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Figure  4:  Nocturnal  census  of  a  cricket  (Gryllidae)  and  moth  in  King's  Park,  1 985-1986. 
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Each  of  the  remaining  singing  insects  shows  a  distinct  “calling 
season”.  The  yearly  schedule  of  singers  in  King’s  Park  can  be 
divided  into  two  main  parts.  From  mid  spring  to  summer  there  is  a 
nocturnal  chorus  dominated  by  singing  katydids.  The  diversity  of 
katydid  singers  shows  a  steep  rise  at  the  beginning  of  October  and 
an  equally  sudden  decline  at  the  end  of  February  (Fig.  6).  The 
daytime  chorus  of  singers  during  the  hot  months  of  summer  is 
dominated  by  cicadas.  The  cicada  season  starts  in  mid-November 
and  ends  in  March  (Fig.  6). 

The  first  of  the  seasonal  singers  is  the  most  abundant  of  the  singing 
insects,  a  short-winged  and  thin-bodied  katydid  (Fig.  7)  which  has 
turned  out  to  be  an  unknown  genus  and  species.  Specimens  are 
currently  catalogued  in  the  Australian  National  Insect  Collection  as 
Gen.  nov.  22,  sp.  1 .  This  katydid  produces  a  song  at  night  that  is 
completely  inaudible  to  human  ears  as  the  sound  energy  is 
ultrasonic.  Both  this  species  and  a  stick-mimicking,  non-acoustical 
katydid  Phasmodes  ranatriformis  (Phasmodinae)  are  pollen  and 
flower  feeders.  These  insects  appear  to  time  their  seasonal 
activities  to  coincide  with  the  spring  flowering  of  plants.  They  are 
especially  common  on  the  flowers  of  kangaroo  paws 
(Anigozanthos  manglesii )  and  blackboys. 

The  first  audible  katydid,  heard  in  early  October,  is  the  very 
common  Hemisaga  denticulata  (Saginae,  Fig.  8).  This  species,  the 
largest  of  the  park’s  katydids,  calls  mainly  from  the  tops  of  bushes 
during  both  night  and  day.  Its  loud  zipping  call  dominates  the 
singing  insect  chorus  during  most  of  katydid  calling  season.  An 
undescribed  species  of  Pachysagella  (sp.  3)  (Fig.  9)  is  a  second 
sagine  katydid  active  at  this  time  of  the  year.  It  calls  only  at  night 
from  perches  close  to  the  ground. 

A  nocturnal  katydid  representing  a  new  species  of  Tympanophora 
(Tympanophorinae)  (Fig.  1  2)  has  a  very  short  singing  season  of 
about  four  weeks,  starting  in  mid-October.  Its  song  consists  of  a 
3-4  pulse  chirp  usually  followed  by  a  less  intense  “buzz”  (Fig.  1  2). 
The  activity  of  this  species  showed  a  sudden  decrease  in  mid- 
November,  at  about  the  same  time  that  its  close  relative 
Tympanophora  similis  (Fig.  13)  begins  its  calling  season  which 
lasts  about  six  weeks.  Nightly  censuses  of  the  two  species 
suggest  that  the  song  of  T.  similis  may  actually  interfere  with  that  of 
the  new  species  (A.  Schatral,  unpublished).  The  very  loud  and 
distinct  calling  song  of  T.  similis  is  the  loudest  of  the  singing  insects 
during  its  brief  calling  season.  Males  of  both  species  are  very 
mobile  (relative  to  other  katydids),  spending  little  time  on  each 
calling  perch  which  is  usually  in  bushes.  Sexual  dimorphism  in 
Tymanophora  is  very  pronounced;  males  have  large  "calling” 
forewings  which  envelop  the  abdomen  whereas  females  are 
completely  wingless  (Figs.  12  and  13,  compare  top  and  bottom 
photographs). 

Two  species  of  long-winged  katydids  Metaballus  also  diverge 
temporally  in  their  seasonal  activity.  Male  M.  frontalis  (Fig.  1 4),  first 
start  calling  in  late  October  and  are  quite  common  in  long  grass, 
both  in  the  park  and  in  vacant  lots  and  the  edges  of  railway  tracks  in 
Perth.  Two  to  three  weeks  before  the  decline  in  numbers  of 
singers  of  this  species  the  first  M.  mucronatus  males  begin  calling. 
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This  species  produces  two  different  calls:  its  usual  sound  is  a 
continuous  buzzing  song  (Fig.  15)  but  occasionally  males  can  be 
heard  producing  high-pitched  "lisps”  or  "zips".  Individuals  often 
begin  a  calling  session  with  a  series  of  zips  before  changing  to  a 
continuous  song.  The  two  Metaballus  species  sing  during  both  day 
and  night  and  are  the  first  and  most  common  of  the  five  species  of 
tettigonilne  katydids  in  the  park,  all  of  which  call  during  spring  and 
summer,  mainly  from  singing  perches  in  bushes.  The  remaining 
three  species,  Xederra  squamiger  (Fig.  1 6),  Throsodectes  xiphos 
(Fig.  17),  and  Dexerra  turpis  (Fig.  18)  are  strictly  night  singers. 
These  three  species  are  shield-backed  katydids,  named  for  the 
prominent  thoracic  pronotal  shield  from  under  which  their  small 
singing  wings  protrude.  A  bat  detector  is  useful  to  pick  up  the 
sounds  of  these  three  species  since  much  of  the  energy  of  their 
songs  is  in  the  ultrasonic  range.  Thus  the  calls  are  faint  to  the 
human  ear.  T.  xiphos  was  not  found  in  the  park  during  1 984  and 
1985.  However,  in  the  census  (1986-87)  this  species  was 
discovered  to  be  quite  common  in  regenerated  heath-like 
vegetation  in  an  area  that  suffered  a  bushfire  in  1 985. 

Two  nocturnal  insects  with  purely  ultrasonic  songs  begin  to  call  in 
late  October.  An  undescribed  genus  and  species  of  listroscelidine 
katydid  (Gen.  nov.  9,  sp.  1:  Fig  20)  resembles  the  other 
listroscelidine  in  the  park,  Requena  verticalis,  in  coloration,  body 
shape  and  the  size  of  its  singing  wings.  The  continuous  buzzy  song 
of  the  ultrasonic  katydid  that  is  heard  from  the  speaker  of  a  bat 
detector  is  very  similar  to  that  of  the  other  ultrasonic  insect,  males 
of  a  small  pyralid  moth,  Syntonarcha  iriastis  (Figs.  20  and  34). 
However,  the  two  species  can  be  distinguished  by  their  singing 
locations.  The  katydid  has  never  been  noted  to  sing  more  than  half 
a  metre  above  the  ground  whereas  the  singing  perch  of  the  moth  is 
almost  always  in  the  tops  of  trees  and  bushes.  The  small  ultrasonic 
moths  can  be  spotted  on  their  high  singing  perches  by  picking  up 
their  red,  reflective  eyes  in  torchlight.  Calling  male  S.  iriastis  spread 
their  wings  slightly  and  curl  the  tip  of  the  abdomen  upward.  The 
movement  of  the  abdomen  appears  to  engage  a  remarkable  sound- 
producing  structure  consisting  of  a  file  located  in  the  genitalia  and  a 
scraper  on  the  eighth  segment  of  the  abdomen  (Fig.  34,  bottom) 
(Gwynne  and  Edwards,  1986). 

The  only  species  of  false  katydid  (Phaneropterinae)  heard  in  the 
park  is  the  nocturnally-active  Elephantodeta  nobilis  (Fig.  1 9).  This 
species  is  one  of  the  katydids  in  the  park  with  functional  flight 
wings.  It  sings  from  tall  bushes  and  small  trees  and  begins  to 
produce  its  very  complex  clicking  song  in  late  November.  Another 
false  katydid  which  is  known  from  the  Perth  area  is  Torbia 
viridissima.  A  single  female  of  this  species  was  collected  in  a  Perth 
garden.  The  male  song  is  unknown. 

Three  species  of  crickets  (Gryllidae)  sing  in  and  around  the  park. 
The  most  common  is  the  eneopterine  Eurepa  marginipennis  (Fig. 
23).  This  species  is  found  in  most  parts  of  the  park.  Its  pure-tone 
chirp  can  be  heard  in  late  afternoon  and  at  night  from  late 
November  to  mid  March.  A  second  cricket  (Fig.  24)  is  heard  in  late 
summer  but  appears  to  call  only  on  a  few  nights.  The  frog-like 
“knee,  knee,  knee-deep”  song  of  Eurygryllodes  (subfamily 
Gryllinae)  was  common  only  on  the  few  nights  following  late 
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summer  rains  in  mid-March  1987.  Unlike  Eurepa,  which  always 
sing  from  vegetation,  all  the  Eurygryllodes  males  observed  were 
calling  from  the  ground. 

A  cricket  that  has  apparently  been  introduced  to  Australia  from 
abroad  is  Gryllodes  sigillatus,  the  decorated  cricket  (Fig.  25).  The 
chirp  of  this  species  can  be  heard  all  year  in  and  around  houses 
and  gardens  in  Perth.  However,  the  closest  this  species  appears  to 
come  to  the  native  bush  are  the  areas  around  buildings  such  as  the 
university  bordering  the  south  side  of  the  park.  Likewise,  neither  of 
the  two  bush  species  has  been  heard  in  suburban  gardens. 

In  autumn  the  song  of  a  cricket  that  has  also  apparently  been 
introduced  to  Western  Australia  can  be  heard  on  the  grounds  of  the 
University  adjacent  to  the  park.  Ornebius  aperta  (Fig.  26),  a 
mogoplistine  cricket,  is  very  common  in  the  flower  beds  around  the 
Great  Court,  near  the  Reid  Library  of  the  University  of  W.A.  Its 
song,  a  distinctive  melodius  chirp  followed  by  a  double  chirp,  has 
not  been  heard  anywhere  else  in  the  Perth  area.  This  species  has 
apparently  been  introduced  from  southeastern  Queensland,  the 
locality  from  which  the  species  was  described  and  the  only 
previously-known  locality  for  this  cricket  (Otte  and  Alexander, 
1983).  In  Queensland  O.  aperta  was  originally  collected  in 
rainforest  underbrush.  It  appears  to  be  thriving  in  the  well-watered 
‘rainforest’  of  the  Great  Court  area. 

The  onset  of  the  calling  season  of  cicadas  heralds  the  beginning  of 
summer.  Four  species,  Arenopsaltria  fullo,  a  new  species  of 
Pauropsalta,  Cicadetta  quadricincta,  and  C.  melete  show  similar 
calling  seasons  with  a  dramatic  increase  in  the  activity  of  caliing 
males  during  December  (Fig.  5).  The  fifth  species,  an  undescribed 
species  of  Cicadetta ,  begins  calling  at  the  end  of  December. 
Cicadas  are  very  active  during  the  warmest  part  of  the  day  as 
evidenced  by  the  loud  chorus  of  males  at  midday.  Cicadas  almost 
always  sing  during  daylight  (the  exception  being  C.  quadricincta 
which  calls  on  very  warm  evenings). 

Cicadetta  quadricincta  (Fig.  30),  the  tick  tock  cicada,  is  named  for 
its  song  and  is  the  first  cicada  to  call  (in  October).  This  species,  like 
the  garden  katydid  R.  verticalis  is  very  common  in  well-watered 
Perth  gardens,  its  ticking  song  being  a  familiar  mid-summer  sound. 
However,  whereas  R.  verticalis  is  found  in  the  native  bush  of  the 
park,  C.  quadricincta  is  restricted  to  watered  areas  such  as  the 
Botanical  Gardens  and  the  King’s  Park  Tennis  Club.  The  original 
habitat  of  this  species  may  have  been  in  vegetation  close  to  water 
as  they  are  common  in  native  vegetation  along  creek  margins 
(Moulds,  in  press)  and  on  beaches.  Male  tick  tocks  call  from 
bushes  no  higher  than  a  couple  of  metres  above  the  ground.  They 
usually  sing  from  one  perch  for  about  a  half  a  minute  before  flying 
to  the  next  calling  site.  At  the  end  of  the  calling  bout  the  song 
changes  from  a  steady  "tick-tock”  so  that  the  ticks  are  produced  in 
pairs  (see  Fig.  30).  The  frequent  movements  of  male  tick-tocks 
allow  them  to  cover  large  areas  listening  for  the  answering  sounds 
of  receptive  females  (Gwynne,  1987). 

The  clear  “buzz-buzz”  sound  of  Pauropsalta  n.  sp.  males  is  first 
heard  from  bushes  in  early  November  (Fig.  33).  This  small  species 
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is  restricted  in  its  distribution  to  only  certain  areas  in  the  park.  Only 
two  to  three  small  aggregations  of  calling  males  were  heard  on  the 
census  route. 

The  remaining  three  cicadas  usually  call  from  trees.  The  very  loud 
sounds  of  the  large-bodied  sandgrinder  A.  fullo  (Fig.  29)  resemble 
the  sound  of  a  knife  being  sharpened  on  a  rotating  stone.  Calling 
males,  which  perch  on  trees  and  in  the  tops  of  small  trees,  are  well¬ 
spaced  in  the  park. 

Cicadetta  melete ,  the  red  bandit  cicada  (Fig.  31)  is  named  for  the 
reddish-orange  stripe  across  its  abdomen.  It  calls  mainly  from  the 
tops  of  taller  trees  such  as  Eucalyptus  so  it  tends  to  be  rare  in  the 
natural  bush  where  tall  gum  trees  are  not  widespread.  Calling 
males  are,  however,  common  in  the  tops  of  trees  which  border  the 
roads  of  the  park.  This  insect  can  occasionally  be  heard  calling 
from  trees  in  suburban  gardens.  The  species  is  very  common  in 
peppermint  trees  (Agonis  flexuosa)  in  the  Busselton  area  of 
Western  Australia. 

In  late  summer  the  undescribed  Cicadetta  species  (Fig.  32)  is  the 
most  abundant  cicada  in  the  park,  reaching  much  greater  densities 
than  any  of  the  other  species  (Fig.  5).  Males  call  mainly  from  the 
tops  of  the  smaller  trees  such  as  Casuarina  and  Banksia.  The  call  of 
this  cicada  and  the  rate  at  which  it  is  produced  is  very  similar  to  the 
modulated  spray  of  the  system  that  is  used  to  irrigate  the  lawn 
areas  of  the  park! 

The  three  Cicadetta  species  call  at  the  same  time  of  day  and 
season  but  interactions  between  sexually-active  adults  of  different 
species  would  probably  be  few  given  the  distinct  differences  in  the 
locations  of  calling  males  and  in  their  song  patterns. 

By  mid  Autumn  (late  March)  most  of  the  year’s  insect 
instrumentalists  have  gone.  At  this  time  of  the  year  the  only 
remaining  daytime  singers  are  the  katydid  Requena  verticalis,  the 
last  few  tree-top  Cicadetta ,  and  the  rapid  clicks  of  male  long¬ 
headed  grasshoppers,  Acrida  conica  (Fig.  27).  Males  of  this 
species  are  smaller  and  more  slender  than  the  robust-bodied 
females.  The  clicking  song  is  produced  while  flying  just  above  the 
vegetation  in  open  grassy  areas.  This  display,  called  a 
“crepitation”  flight,  can  be  observed  in  a  number  of  grasshopper 
species  and  probably  attracts  females. 

A  few  singers  can  be  heard  throughout  the  winter  months.  As 
already  mentioned,  some  katydids,  particularly  R.  verticalis,  sing 
on  warm  winter  days.  Wintertime  is  also  the  only  season  for  two 
species  whose  soft  rustling  sounds  are  produced  from  perches 
near  the  ground.  Males  of  a  non-insect  singer,  a  jumping  spider 
(Salticidae:  Saitis  michaelseni)  produce  sound  by  rubbing  stiff  hairs 
on  the  front  of  the  abdomen  over  a  large  file  on  the  rear  of  the 
cephalothorax  (Fig.  35).  The  sound  does  not  appear  to  function  in 
attracting  females  to  males  but  instead  is  a  part  of  the  spider’s 
courtship  display  (Gwynne  and  Dadour,  1985)  (Fig.  35).  Most  of 
the  reproductive  activity  takes  place  on  the  large  stiff  fallen  leaves 
beneath  Banksia  grandis  trees.  The  leaves  may  well  aid  in 
amplifying  male  sounds. 
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The  last  of  the  year’s  insect  instrumentalists  include  a  small 
grasshopper,  Heteropternis  obscurella  (Fig.  28),  and  the  third 
sagine  katydid  in  the  park,  Psacodonotus  seriatus  (Fig.  22).  Both 
produce  faint  calls.  H.  obscurella  is  a  common  species  and  pro¬ 
duces  a  soft  rustling  calling  song  from  open,  sunny  areas  in  late 
winter.  The  sagine  katydid  appears  to  be  more  rare.  Although 
several  individuals  were  heard  in  late  winter,  a  single  specimen  was 
collected  in  summer.  Thus,  this  species  may  have  a  long  calling 
season. 


KEYS  FOR  IDENTIFYING  THE  INSECT  SONGS  HEARD 
IN  KING’S  PARK2 

Day  singers 

1  a.  A  metallic/machinery-like  sound .  2 

1  b.  Song  not  machinery-like,  but  consisting  of  zips,  rattles, 
buzzes  or  ticks .  3 


2a.  Loud,  continuous  “scissors  grinding”  machinery-like 
sound  from  trees,  several  metres  above  ground,  from  Oct. 

to  Mar . Sand  Grinder  Cicada,  Arenopsaltria  fullo 

2b.  Song  not  continuous;  a  steady  “buzz-buzz”  sound,  with 
a  vibrato-like  modulation  of  intensity;  from  bushes  V4  to  2 

metres  above  ground,  Nov.  to  Mar . 

. Cicada,  Pauropsalta,  new  species,  16M 


3a.  A  series  of  ticks  or  chirps,  1  -5  per  sec .  4 

3b.  A  series  of  buzzes,  rattles,  lisps,  zips  or  rapid  clicks .  6 

4a.  Sings  from  tree  tops,  at  least  3  metres  above  ground 5 


4b.  Song  a  series  of  clock-like  “ticks”,  2-3  per  sec.,  from 
grasses  and  bushes,  usually  within  2  metres  of  ground, 
only  in  watered  areas  (common  in  gardens)  late  Oct.  to 

early  Feb . Tick-tock  Cicada,  Cicadetta  quadricincta 

5a.  A  series  of  slow  chirps  (about  1  per  sec.),  each  chirp  not 
as  sharp  or  tick-like  as  in  other  Cicadetta  species,  mainly 
from  the  tops  of  trees  bordering  park  roads,  Nov.  to 

early  Mar . Red  Bandit  Cicada,  Cicadetta  melete 

5b.  Song  a  series  of  rapid  ticks,  4-5  per  sec.,  from  the  tops 

of  Banksia  or  Casuarina  trees,  Jan.  to  early  Apr . 

. Cicada,  Cicadetta  new  species 


6a.  A  series  of  zips,  lisps  or  rapid  clicks,  always  with  gaps  of 

at  least  one  sec.  between  bouts  of  sound-production .  7 

6b.  A  more-or-less  continuous  rattling  or  buzzing  song  with 

no  long  gaps  between  sound  units  (complete  songs) .  12 

7a.  A  series  of  8-9  loud  clicks  lasting  less  than  a  second, 

produced  in  open  grassy  areas  by  a  flying  insect . 

. Long  headed  grasshopper,  Acrida  conica 

7b.  A  series  of  lisps  or  zips  or  soft  rustling  sounds .  8 

8a.  Loud  zips  or  lisps  from  vegetation .  9 

8b.  Soft  rustling,  clicks  or  ticks .  10 


9a.  Loud  zips  usually  from  bushes,  each  zip  about  0.5  sec  in 

length  repeated  every  1  -2  secs,  Oct-Feb . 

. Katydid  Hemisaga  denticulata 

2See  above  for  descriptions  of  sounds  used  in  reference  to  insect 
calls. 
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9b. 


Lisping  zips,  usually  from  grassy  areas,  Dec-Feb . 

. Katydid,  Metaballus  mucronatus 

1 0a.  Soft  rustling  sounds  from  near  the  ground .  11 

1 0b.  Song  consists  of  four  to  six  pulses  each  sec  with  each 

song  separated  by  1  -3  sec . Psacodonotus  seriatus 

11a.  Brief  sounds  produced  every  5-7  secs  or  in  longer 
bouts,  4-8  secs  in  length,  every  30  secs  from  fallen 

leaves  beneath  trees,  July-August . 

. Jumping  spiders,  Saitis  michaelseni 

1 1  b.  Song  from  bare  areas  of  ground  in  open  sun  and 
consisting  of  groups  of  four  pulses  per  sec;  winter  to 
early  spring . Grasshopper,  Heteropternis  obscurella 


1  2a.  A  continuous  loud  rattling  song .  13 

1 2b.  A  soft  buzz  or  rattle .  14 


1 3a.  A  steady  machine-gun-like  rattle,  Oct-Jan . 

. Katydid,  Metaballus  frontalis 

1 3b.  Calling  song  consisting  of  groups  of  four  pulses  per  sec 

with  a  very  short  delay  between  groups,  Dec-Feb . 

. Katydid,  Metaballus  mucronatus 

1 4a.  A  high-pitched  series  of  buzzes  often  interspersed  with 

ticks,  in  grassy  areas . 

. Meadow  katydid,  Conocephalus  upoluensis 

1 4b.  A  series  of  lisping  chirps,  4-6  per  sec,  all  year  but  most 

common  in  summer . Garden  katydid,  Requena  verticalis 


Night  Singers 

1  a.  Song  ultrasonic,  any  audible  components  not  discernable 
from  more  than  one  metre  away  (usually  detectable  only 

with  a  bat  detector) .  2 

1  b.  Song  audible  from  at  least  2  metres  distant .  6 

2a.  A  continuous  ultrasonic  buzz  with  no  obvious  change  in 

intensity  . .  3 

2b.  Ultrasonic  signal  a  continuous  song  with  a  machine-gun 

like  modulation  of  intensity  or  a  series  of  rapid  clicks .  4 

3a.  Signal  almost  always  produced  from  the  tops  of  trees  and 


bushes,  Oct-Jun . Pyralid  moth,  Syntonarcha  iriastis 

3b.  Signal  from  grasses  and  shrubs,  never  more  than  1  metre 

above  the  ground,  Oct-Apr . . . 

. Listroscelidine  katydid  (undescribed  genus  and  species) 

4a.  Signal  with  machine-gun-like  modulation  of  intensity, 

Dec-Jan . Shield-backed  katydid,  Xederra  squamiger 

4b.  Signal  a  series  of  rapid  clicks .  5 

5a.  Common  from  late  Aug.  to  Nov . 

. Zaprochiline  katydid  (undescribed  genus  and  species) 

5b.  Rare,  Jan.  to  Mar . Shield-backed  katydid,  Dexerra  turpis 


6a.  Song  with  at  least  some  pure-tone  components  (with  a 

narrow  carrier  frequency) . 7 

6b.  Song  noisy  with  no  pure-tone  components  (i.e.  with  a 
broad  carrier  frequency;  consisting  entirely  of  buzzes, 

clicks  or  zips) .  1 

7a.  A  cricket-like  pure-tone  chirping  or  trilling  song . 

7b.  A  complex  song  with  both  pure-tone  and  buzzing  (noisy) 
components .  1 1 


8a.  Song  a  simple,  continuous  pure-tone  trill,  late  Nov.  to 
March,  from  vegetation . Cricket,  Eurepa  marginipennis 
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8b.  Song  broken  into  distinct  chirps,  from  near  ground .  9 

9a.  In  bushland,  chirps  produced  at  about  two  per  sec,  late 

summer . Cricket,  Eurygryllodes  sp. 

9b.  Not  in  bushland .  1  0 

10a.  In  and  around  buildings,  chirps  produced  at  5-10  per 

sec,  all  year . Decorated  cricket,  Gryllodes  sig Hiatus 

10b.  In  flowerbeds  on  the  University  of  W.A.  campus;  song  a 
single  chirp  followed  by  a  double  chirp  and  produced 

about  1  per  sec . Ornebius  aperta 

11a.  Song  consisting  of  a  3-pulse  ringing,  chirp,  1-2  sec  in 
length  usually  repeated  every  2-3  sec,  with  each  chirp 
usually  followed  by  a  separate  but  distinct  short  buzz, 

Oct. -Nov . Katydid,  Tympanophora,  new  species 

1 1  b.  Song  very  loud:  either  a  series  of  steady  ringing  chirps 
2-3  per  sec  (each  chirp  resembling  a  hammer  striking  an 
anvil)  or  a  series  of  repeated  songs  with  each  song  some 
1  0  sec  in  length  consisting  of  1  0-1 2  ringing  chirps  at  2-3 
per  sec.  followed  by  a  complex  series  of  rapid  chirps  for 
about  2  sec.,  Nov. -Dec . Katydid,  Tympanophora  similis 


1 2a.  Song  broken  into  a  series  of  “zip”-like  sounds .  13 

1  2b.  Song  at  least  in  part  consisting  of  a  noisy  buzz  or  rattle  ...  15 


1 3a.  Song  a  series  of  4-5  double  zips  with  1 0  or  more  secs 

between  songs  Oct-Nov . 

. Katydid,  Pachysagella,  new  species 

13b.  Song  a  series  of  loud  single  zips  each  about  1  sec  in 

length  and  repeated  every  1  -2  secs .  14 

1 4a.  Slow,  loud  zip  much  like  a  fingernail  being  drawn  quickly 

over  the  teeth  of  a  comb,  Oct-Feb . 

. Katydid,  Hemisaga  denticulata 

1 4b.  Faster  zip  and  usually  changing  into  a  continuous  “gallop¬ 
ing'’  song . Katydid,  Metaballus  mucronatus 


1  5a.  Song  loud,  audible  from  5  or  more  metres  away .  16 

1  5b.  Song  soft,  usually  audible  1  -5  metres  away .  20 


16a.  Each  song  very  complex  and  consisting  of  several 
sounds  of  very  distinct  buzzes,  rattles  and  clicks  with  the 
song  being  repeated  in  the  same  sequence,  late  Nov  to 

Feb . Katydid,  Elephantodeta  nobilis 

1 6b.  A  simple  buzzing,  rattling  or  chirping  song .  17 

1  7a.  Calling  song  a  series  of  evenly  spaced,  loud  “chirrups”, 
each  about  two  secs  in  length,  calls  all  year  (only  heard 

on  the  slope  of  Mt.  Eliza) . 

. Cone-headed  katydid,  Mygalopsis  mark! 

1 7b.  A  rattling  or  lisping  song  with  a  machine-gun  like 


modulation  of  intensity .  18 

1  8a.  A  loud,  continuous  rattling  song .  1  9 


1  8b.  A  series  of  lisping  rattles,  usually  2-6  per  sec,  from  low  in 

bushes . Garden  katydid,  Requena  verticalis 

1 9a.  Calling  song  a  steady  machine-gun  like  rattle,  not  divided 

into  pulses  grouped  into  fours,  Oct-Dec . 

. Katydid,  Metaballus  frontalis 

1  9b.  Calling  song  consisting  of  groups  of  four  pulses  per  sec 

with  a  very  short  delay  between  groups,  Dec. -Feb . 

. . . Katydid,  Metaballus  mucronatus 
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20a.  Song  a  repeated  high-pitched  buzz  often  followed  by 

ticks,  from  grasses,  all  year . 

. Meadow  katydid,  Conocephalus  upoluensis 

20b.  Song  a  continuous  series  of  pulses  grouped  into  fours 

with  a  brief  delay  between  groups,  Jan-Feb . 

. Shield-backed  katydid,  Throsodectes  xiphos 

KEYS  FOR  IDENTIFYING  INSECT  SONGS  HEARD 
IN  PERTH  GARDENS 

1  a.  Song  a  continuous  noisy  buzz .  2 

1  b.  Song  a  series  of  noisy  or  pure-tone  chirps  or  clicks .  4 

2a.  A  repeated  high-pitched  buzz,  often  followed  by  ticks 

from  long  grasses,  particularly  near  rivers  and  lakes . 

. Meadow  katydid,  Conocephalus  upoluensis 

2b.  Song  with  a  machine-gun  like  modulation  of  intensity .  3 

3a.  A  series  of  lisping  rattles,  usually  2  to  6  per  sec.  in 

gardens,  all  year  but  very  common  in  Autumn . 

. Garden  katydid,  Requena  verticalis 

3b.  A  loud  rattle,  rare  in  gardens  but  common  in  long  grasses 

along  roadsides,  railway  lines  etc.  in  Summer . 

. Katydid,  Metaballus  frontalis 


4a.  Song  a  series  of  pure-tone  chirps,  crickets .  5 

4b.  Song  a  series  of  ticks,  tocks  or  clicks .  6 


5a.  A  series  of  rapid  chirps,  common  in  and  around  buildings, 

all  year . Decorated  cricket,  Gryllodes  sigillatus 

5b.  A  sequence  repeated  about  once  per  sec,  consisting  of 
a  single  chirp,  followed  by  a  double  chirp.  Only  in  flower 

beds  of  the  University  of  W.A.  campus . 

. Cricket,  Ornebius  aperta 

6a.  A  series  of  regular  ticks,  1  -3  per  sec,  cicadas .  7 

6b.  A  series  of  8-9  clicks  produced  in  under  a  sec;  produced 
while  in  flight  in  open,  sunny  areas,  occasionaly  in 

gardens . Long-headed  grasshopper,  Acrida  conica 

7a.  A  series  of  ticks,  2-3  per  sec.  up  to  about  3  metres 

above  ground  common  in  gardens  in  summer . 

. Tick  tock  cicada,  Cicadetta  quadricincta 

7b.  A  series  of  ticks,  1  per  sec,  usually  from  treetops  above 
3  metres,  in  summer . Red  bandit  cicada,  Cicadetta  melete 
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Table  1 .  A  Systematic  List  of  the  singing  insects  of  King’s  Park  and 
Perth. 

INSECTA 

Order:  ORTHOPTERA 
Family:  Tettigoniidae  (katydids) 

Subfamily:  Phaneropterinae  (false  katydids) 

Elephantodeta  nobilis  Walker 
Torbia  viridissima  Brunner 
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Subfamily:  Zaprochilinae  (ultrasonic  katydids) 

Genus  Nov.  22  sp.  #  1 
Subfamily:  Phasmodinae  (stick  katydids) 

Phasmodes  ranatriformis  Westwood3 
Subfamily:  Tympanophorinae 
Tympanophora  simils  Riek 
Tympanophora  n.  sp.  (near  splendida) 

Subfamily:  Listroscelidinae 
Requena  verticals  Walker 
Genus  Nov.  9,  sp.  #  1 . 

Subfamily:  Conocephalinae  (meadow  and  coneheaded  katydids) 
Conocephalus  upoluensis  (Karny) 

Mygalopsis  marki  Bailey 
Subfamily:  Saginae 

Hemisaga  denticulata  White 
Pachysagella  n.  sp.  #  3 
Psacadonotus  seriatus  Redtenbacher 
Subfamily:  Tettigoniinae  (shield-backed  katydids) 

Metaballus  frontalis  (Walker) 

Metaballus  mucronatus  Rentz 
Xederra  squamiger  Ander 
Throsodectes  xiphos  Rentz 
Dexerra  turpis  Walker 
Family:  Gryllidae  (crickets) 

Subfamily:  Eneopterinae  (“bush”  crickets) 

Eurepa  marginipennis  (White) 

Subfamily:  Gryllinae  (field  and  house  crickets) 

Eurygryllodes  sp.  (in  the  warilla  group) 

Gryllodes  sigillatus  (Walker) 

Subfamily:  Mogoplistinae  (short-winged  crickets) 

Ornebius  aperta  Otte  and  Alexander 
Family:  Acrididae  (grasshoppers  and  locusts) 

Subfamily:  Acridinae  (slant-faced  grasshoppers) 

Acrida  conica  (Fabricius) 

Heteropternis  obscurella  (Blanchard) 

Order:  HEMIPTERA 
Family:  Cicadidae  (cicadas) 

Subfamily:  Cicadinae 

Arenopsaltria  fullo  (Walker)  Sand  grinder 
Subfamily:  Tibiceninae 

Cicadetta  quadricincta  (Walker)  Tick  tock 
Cicadetta  melete  (Walker)  Red  bandit 
Cicadetta  n.  sp.  #  75M  (near  latoria) 

Pauropsalta  n.  sp.  #  16M  (near  encaustica) 

Order:  LEPIDOPTERA 
Family:  Pyralidae 

Syntonarcha  iriastis  Meyrick 

ARACHNIDA 

Order:  ARANEAE 

Family:  Salticidae  (jumping  spiders) 

Saitis  michaelseni  Simon 

3Males  of  this  species  do  not  produce  sounds;  it  is  included  here  to 
complete  the  list  of  katydids  found  in  the  King’s  Park  area. 
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Table  2.  Identification  of  singing  katydids,  crickets,  grasshoppers 
and  cicadas  using  specimens,  location  and  time  of  calling  activity. 


Species 

Figure  Specimen  Description 

Location 

Singing  Time 

ORTHOPTERA 

Enlarged  jumping  hind  legs;  no 
beak  like  mouth  parts;  wings  opaque 
or  transluscent 

Ensifera 

(katydids  &  crickets) 

Antennae  longer  than  body 

Tettigoniidae 

(katydids) 

Tarsi  4-segmented;  wings  held 
close  to  body  when  singing;  no 
long  tail  filaments  (cerci) 

Zaprochilinae  sp. 

7 

Body  length  ca  2.2  cm;  very 
slender  and  stick-like 

In  low  grasses 
and  shrubs 

Night, 

Aug  to  Nov 

Hemisaga  denticulata 

8 

Large,  body  length  ca.  4  4  cm; 
green  with  white  stripes  along 
body  sides;  wings  cover  half  of 
abdomen. 

Tops  of  bushes 
and  small  trees 

Day  and  night, 

Oct  to  Feb 

Pachysagella  n.  sp. 

9 

Large,  body  length  ca.  3.2  cm; 
short  and  fat;  grey/brown  with 
white  markings;  wings  cover  a  third 
of  abdomen. 

On  ground  or 
low  shrubs 

Night, 

Oct-Nov 

Conocephalus  upoluensis 

10 

Body  length  ca  1 .7  cm;  green 
or  brown;  wings  longer  than 
abdomen 

In  grasses 

Day  and  night, 
all  year 

Mygalopsis  marki 

1 1 

Body  length  ca  2.8  cm,  green 
or  brown,  with  a  long  ‘'unicorn- 
like"  horn  between  eyes 

In  Shrubs  and 
bushes 

Night, 
all  year 

Tympanophora  n.  sp. 

12 

Length  from  head  to  wmgtip  ca. 

2.7  cm;  green;  wings  longer  than 
body,  and  differ  from  similis  in 
being  rounded  at  tip;  female 
wingless  and  brown 

In  shrubs  and 
bushes 

Night. 

Oct  to  Nov 

Tympanophora  similis 

13 

Length  from  head  to  wing  tip  ca 

3  4  cm;  green;  wings  longer  than 
body  but  differ  from  the  new 
species  in  being  pointed  at  the  tip; 
female  wingless  and  green. 

In  shrubs  and 
bushes 

Night, 

Nov  to  Dec 

Metaballus  frontalis 

14 

Green;  body  length  ca  3  cm; 
white  stripe  on  sides  of  pronotal 
shield  (behind  head)  dips  into  "u" 
shape;  vertical  white  markings  on 
forewings 

In  grasses 
and  bushes 

Day  and  night, 

Oct  to  Jan 

Metaballus  mucronatus 

15 

Body  length  ca.  3  cm;  differs 
from  frontalis  in  having  moro-or- 
less  straight  pronotal  shield  stripes 
Tan  markings  on  forewings 

In  grasses 
and  bushes 

Day  and  night, 

Dec  to  Mar 

Xederra  squamiger 

16 

Body  length  ca.  2  2  cm,  very 
long  jumping  legs;  wings  cover  a 
third  of  abdomen,  differs  from  T. 
xiphos  in  that  the  white  borders  of 
pronotal  shield,  if  present,  are 
narrow;  grey  to  brown 

In  shrubs 
and  bushes 

Night. 

Dec  to  Feb 

Throsodectes  xiphos 

17 

Body  length  ca.  1.7  cm;  very 
long  jumping  legs;  wings  cover 
half  of  abdomen;  differ  from  X. 
squamiger  in  that  the  white  pronotal 
border  forms  "m"  shape  and  wings 
cover  half  of  abdomen  with  the 
overlap  forming  a  deep  "v";  red- 
brown. 

In  shrubs 
and  bushes 

Night, 

Jan  to  March 

Dexerra  turpis 

18 

Small,  about  1  cm  in  length; 
short-winged  species; 
brown  with  no  markings; 
distinct  pronotal  shield 

Shrubs  and 
bushes 

Day  and  night, 

Jan  to  Mar 

Elephantodeta  nobilis 

19 

Head  to  wlngtip  ca  5  cm;  wings 
longer  than  abdomen;  green  with 
rounded  head 

Tops  of  bushes 
and  small  trees 

Night, 

Nov  to  Feb 

Listroscelidine,  n.  sp. 

20 

Body  length  ca.  1  6  cm,  very 
short  wings;  dorsal  black  stripe 
running  from  head  to  wings;  colour, 
brown  with  red  tip  to  abdomen. 

In  shrubs, 
close  to  ground 

Night. 

Nov  to  Apr 

Requena  verticalis 

21 

Body  length  ca.  2.2  cm;  very 
short  wings;  brown  with  a 
pronounced  pronotal  shield 

In  shrubs 
and  bushes 

Day  and  night, 
mainly  Dec  to  Jun 

Psacadonotus  seriatus 

22 

Body  length  ca.  2.5  cm;  wings 
(edged  with  green);  grey  brown 

In  vegetation 

Day, 

Aug  to  Dec 

with  white  stripes  on  lace  and  on 
edge  of  pronotal  shield. 

Gryllidae  Tarsi.  3-segmented,  wings  held 

(crickets)  almost  at  right  angles  to  body  when 

singing;  long  pair  of  cereal 
filaments;  brown  with  black 
markings. 
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Eurepa  marginipennis 

23 

Body  length  ca.  1 .5  cm;  wings 
more  than  twice  as  long  as  wide; 
cereal  filaments  as  long  as  body 

Low  on  leaves 
and  tree  trunks 

Late  afternoon- 
night,  Nov  to  Apr 

Eurgryllodes  sp. 

24 

Body  length  ca.  1.1  cm;  wings 
about  1 .5  times  as  long  as  wide; 
cereal  filaments  half  as  long  as 
body. 

On  ground 

Rare;  night, 
late  summer 
(after  rain) 

Gryllodes  sigillatus 

25 

Body  length  ca.  1  5  cm;  wings 
just  slightly  longer  than  wide, 
cereal  filaments  3/«  as  long  as  body. 

On  ground, 
near  buildings 

All  year 

Ornebius  aperta 

26 

Small,  body  length  1  cm 

Flower  beds. 
U.W.A.  campus 

Autumn 

Acrididae  (grasshoppers) 

Antennae  shorter  than  body. 

Acrida  conica 

27 

Body  length  ca.  5  cm;  long  and 
slender  with  long  cylindrical  head; 
wings  longer  than  abdomen;  brown 
to  green. 

In  grasses  and 
open  areas 

Day, 

Feb  to  June 

Heteropternis  obscurella 

28 

Body  length  ca.  2  cm;  wings 
longer  than  body;  brown  with  white 
markings  including  dorsal  white 
stripe  on  pronotal  shield. 

On  ground 

Day, 

Late  Winter 

HEMIPTERA 

Cicadidae  (cicadas) 

All  legs  similar  in  size;  wings 
transparent;  mouthparts  beak-like. 

Arenopsaltria  fullo 

29 

Large,  forewing  length  ca. 

3  4  cm.  black  and  brown  with 
white  stripe  across  top  of  abdomen 

Trees 

Day. 

Dec  to  Mar 

Cicadetta  quadricincta 

30 

Forewing  length  ca.  1 .6  cm; 
black  to  brown. 

Bushes  and  in 
watered  areas 

Day  and  warm 
nights.  Oct-Jan 

Cicadetta  melete 

31 

Forewing  length  ca.  2.4  cm; 
black  with  orange  stripe  across 
top  of  abdomen. 

Tops  of  trees; 
esp.  gums 

Day, 

Nov  to  Mar 

Cicadetta  n.  sp. 

32 

Forewing  length  ca.  2  0  cm. 
black  with  no  stripe  on  abdomen. 

Tops  of  Banksia 
&  Casuarina 

Day, 

Dec  to  Apr 

Pauropsalta  n.  sp. 

33 

Small,  forewing  length  ca.  1 .5  cm, 
black;  has  5  cells  at  the  tip  of 

Bushes  and 
grasses 

Day, 

Oct  to  Mar 

each  hind  wing,  unlike  Cicadetta 
spp.  which  have  6  cells. 


Figures  7  to  35. 

Photographs  and  calling  patterns  of  the  singing  insects  (as 
resolved  by  the  human  ear).  Each  song  trace  represents  4 
seconds.  The  scale  bars  in  the  lower  right  corners  represent  0.5 
cm  except  for  the  micrographs  of  sound  producing  structures  in 
figs  34-35  in  which  the  bar  represents  0.2  mm. 

7  to  22:  Katydids  (Tettigoniidae). 

The  lower  photographs  in  Figs.  1  2  and  1 3  are  the  females  of  each 
Tympanophora  species.  Fig.  19  shows  a  newly-mated  female 
Elephantodeta  carrying  the  large  spermatophore  (sperm  package) 
at  the  tip  of  her  abdomen.  Figure  21  courtesy  of  A.G.  Wells  and 
Fig.  1 8  of  D.C.F.  Rentz. 

23  to  26:  Crickets  (Gryllidae). 

The  males  in  Figs.  23  and  24  have  their  wings  raised  in  the  calling 
position.  Song  pattern  in  figure  25  redrawn  from  Otte  and 
Alexander  (1  983). 

27  and  28:  Grasshoppers  (Acrididae). 

29  to  33:  Cicadas  (Cicadidae). 

34  and  35:  Other  singing  insects. 

The  lower  photograph  of  each  figure  shows  the  mechanism  used 
for  sound  production  in  each  species.  For  the  moth,  Syntonarcha 
iriastis  (Fig.  34),  the  file  (in  the  foreground  of  the  figure)  is  part  of 
the  genitalia.  For  the  spider,  Saitis  michaelseni  the  file  (Fig.  35)  is 
located  on  the  dorsum  of  the  rear  part  of  the  cephalothorax.  Figure 
34  from  Gwynne  and  Dadour  (1 985)  and  figure  35  from  Gwynne 
and  Edwards  (1  986). 
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Katydids  (Tettigoniidae) 
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Listroscelidinae  n.  sp. 
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Grasshoppers  (Acrididae) 
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Cicadas  (Cicadidae) 
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Cicadetta  n.  sp. 
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Pauropsalla  n.  sp. 
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THE  INVASION  OF  S.W.  AUSTRALIA  BY  THE  ORANGE 
PALMDART  CEPHRENES  AUG1ADES  SPERTHIAS  (FELDER) 
LEPIDOPTERA,  HESPERIIDAE,  AND  THE  SUBSEQUENT 
INCREASE  IN  SPECIES  ASSOCIATED  WITH  THE  FRONDS  OF 
THE  CANARY  ISLAND  DATE  PALM  (PHOENIX  CANARIENSIS) 

By  MICHAEL  JOHN  HUTCHISON,  Geography  Department, 
University  of  Western  Australia,  Nedlands. 

ABSTRACT 

The  orange  palmdart  butterfly  Cephrenes  augiades  sperthias 
(Felder),  has  spread  throughout  much  of  the  Perth  metropolitan 
area  and  to  several  country  centres  since  it  was  first  recorded  near 
Wanneroo  in  1 977.  The  dispersal  pattern  of  this  species  suggests 
that  it  has  been  aided  by  humans  carrying  infested  palms  to  reach 
several  points,  from  where  it  has  been  able  to  diffuse  (in  the  adult 
stage)  into  adjacent  areas  containing  the  larval  foodplant. 

Canary  Island  date  palms  (Phoenix  canadensis)  with  fronds 
uninfested  by  C.  augiades  sperthias  in  common  with  most  exotic 
plant  species  have  a  depauperate  associated  fauna.  The  fronds  of 
P.  canadensis  invaded  by  C.  augiades  sperthias  tend  to  have  a 
more  diverse  associated  fauna  than  the  fronds  of  palms  that  remain 
uninvaded.  Evidence  suggests  that  this  is  due  to  shelters 
constructed  by  C.  augiades  sperthias  larvae  being  utilized  by 
additional  species  and  the  establishment  of  new  food  chains. 

INTRODUCTION 

Various  studies  have  shown  that,  compared  to  indigenous  plants, 
exotic  plant  species  generally  have  a  depauperate  fauna  (e.g. 
Birks,  1979;  Recher  1979;  Southwood  1961  and  Southwood  et 
al. ,  1 982).  Over  time  an  exotic  plant  species  may  accumulate  an 
assemblage  of  organisms  with  which  it  was  originally  associated  in 
its  native  region,  as  people  intentionally  and  unintentionally 
introduce  them  (Elton,  1958).  Indigenous  species  may  also 
become  associated  with  exotic  plants.  The  number  of  these 
species  has  been  positively  related  to  the  abundance  of  the  exotic 
plant  and  the  length  of  time  since  its  introduction  (Southwood, 
1961).  The  exotic  palms  (family  Arecaceae)  planted  mainly  in 
parks  and  gardens  in  south-western  Australia  have  recently  begun 
to  rapidly  accumulate  an  invertebrate  fauna.  In  1977  the  orange 
palmdart  butterfly  Cephrenes  augiades  sperthias  was  recorded 
from  a  nursery  near  Wanneroo,  that  had  just  imported  palms  from 
Queensland  (Hutchison  1983).  (For  notes  on  the  natural 
distribution  of  this  species  in  eastern  Australia  see  Hutchison 
(1 983)).  Orange  palmdart  larvae  feed  only  on  members  of  the  plant 
family  Arecaceae.  Since  1977  the  palmdart  butterfly  has  caused 
concern  because  of  the  damage  its  larvae  do  to  palm  foliage. 
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Figure  1 .  Orange  palmdart  larval  shelters  (A)  and  orange  palmdart 
larva  (b). 

Larvae  construct  shelters  (see  Figure  1 )  by  binding  two  adjacent 
leaflets  or  two  sides  of  a  leaflet  together  with  strong  strands  of  silk. 
Larvae  then  eat  the  palm  foliage  from  the  safety  of  these  shelters. 
A  larva  may  construct  and  vacate  several  shelters  during  its 
lifetime.  Pupation  also  takes  place  within  a  shelter. 

It  was  decided  to  map  the  pattern  of  dispersal  up  until  mid  1 986,  of 
C.  augiades  sperthias  in  south-western  Australia,  to  test  the 
hypothesis  that  humans  had  assisted  the  dispersal  of  the  butterfly 
within  the  region.  If  this  had  been  the  case,  one  would  expect  a 
dispersal  pattern  consisting  of  multiple  nodes  to  which  palmdarts 
were  taken  by  humans,  from  which  the  palmdarts  had  diffused  into 
surrounding  areas  on  their  own.  For  example,  the  myxomotosis 
virus  had  a  dispersal  pattern  such  as  this  in  Britain  (Thompson  and 
Warden  1956:  154). 

It  was  also  decided  to  compare  the  diversity  of  fauna  associated 
with  fronds  of  palms  infested  with  C.  augiades  sperthias  larvae, 
with  the  diversity  of  fauna  associated  with  the  fronds  of  palms 
uninfested  by  C.  augiades  sperthias.  It  was  hypothesised  that  the 
shelters  constructed  by  palmdart  larvae  would  be  used  as  refuges 

74 


by  additional  species,  and  that  both  these  species  and  C.  augiades 
sperthias  might  form  the  bases  of  new  food  chains.  Thus  one 
would  expect  to  find  a  more  diverse  assembleage  of  species 
associated  with  the  fronds  of  infested  palms. 

METHODS 

Data  required  to  determine  the  dispersal  pattern  of  the  orange 
palmdart  was  gathered  through  the  use  of  illustrated 
questionnaires  (distributed  among  W.A.  Naturalists’  Club  and  Palm 
and  Cycad  Society  members),  media  publicity,  direct  contact  with 
people  in  the  nursery  business  and  through  examination  of  labelled 
palmdart  specimens  held  in  the  collections  of  the  W.A.  Museum, 
the  W.A.  Department  of  Agriculture  and  the  University  of  W.A.’s 
Zoology  Department.  Positive  and  negative  data  were  then  plotted 
onto  a  1:40  000  series  of  maps  of  the  Perth  metropolitan  area, 
and  the  annual  limits  of  dispersal  were  then  drawn  in  by  eye. 
Boundaries  were  drawn  so  as  not  to  cross  areas  in  which  palms 
were  absent  (generally  areas  without  houses  parks  or  gardents). 
These  data  were  later  plotted  on  a  1 : 1  20  000  map,  produced  with 
the  assistance  of  the  Arc-Info  computer  program.  Scales  have 
been  reduced  for  this  publication. 

For  the  study  of  the  fauna  associated  with  the  fronds  of  infested 
and  uninfested  palms,  one  species  of  palm  (P.  canariensis)  was 
chosen  in  order  to  reduce  the  number  of  variables.  This  palm  is  one 
of  the  most  common  palms  growing  in  and  near  Perth.  Fifty  palms, 
located  at  1 3  different  sites  in  the  Perth  metropolitan  area  (see 
Figure  2)  were  chosen  to  be  sampled.  Sixteen  palms  (from  sites  2, 
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1 0  and  1  2)  were  uninfested  by  C.  augiades  sperthias  larvae.  The 
fifty  palms  ranged  in  height  from  approximately  three  metres  to  five 
metres.  The  maximum  height  was  related  to  the  accessibility  of 
fronds  and  the  minimum  height  for  a  frond  size  of  at  least  200 
leaflets,  excluding  the  modified  spikey  leaflets  found  at  the  base  of 
the  fronds.  Southwood  et  al.  (1982)  found  no  clear  relationship 
between  tree  size  and  the  number  of  arthropod  species  found  on 
trees.  It  was  concluded  therefore  that  the  variation  in  the  size  of 
the  palms  being  examined  would  have  little  if  any  effect  on  the 
results  obtained  in  this  study. 

One  frond  per  palm  was  examined  in  April,  May  and  July  1 986.  It 
would  have  been  better  to  examine  more  fronds  per  palm  each 
survey,  but  lack  of  time  and  assistance  precluded  a  more  extensive 
examination.  Each  frond  examined  in  April  and  May  was  marked 
with  tape  to  prevent  re-examination  in  a  subsequent  survey.  In 
order  to  standardize  the  field  procedure  200  leaflets  per  frond 
were  searched  for  specimens.  The  count  began  from  just  above 
the  modified  spiky  leaflets  at  the  base  of  a  frond.  The  upper 
boundary  of  the  200  leaflets  to  be  searched  was  marked  with  tape. 

After  marking  the  upper  boundary  the  number  of  palmdart  larval 
shelters  occurring  among  the  200  leaflets  was  recorded.  Subse¬ 
quently,  leaflets  lacking  shelters  were  examined  closely  for 
arthropods.  These  were  collected,  killed  and  stored  in  labelled  vials 
for  later  identification.  Leaflets  with  shelters  were  examined  next. 
Shelters  were  held  at  the  mouth  of  a  jar  and  opened  carefully  with  a 
brush.  Any  arthropods  present  in  the  shelters  dropped  into  the  jar. 
These  were  killed  and  stored  as  described  above. 

Note  was  made  of  the  number  of  shelters  among  the  200  leaflets 
examined.  Observations  I  considered  significant  were  also 
recorded  in  the  field  notes.  These  observations  included  behaviour 
of  arthropods  on  adjacent  fronds,  species  common  on  adjacent 
fronds  and  birds  foraging  among  the  fronds. 

Collected  specimens  were  identified,  then  the  Shannon-Weaver 
diversity  index,  H’,  recommended  by  Price  (1975)  as  a  simple 
means  to  estimate  species  diversity,  was  calculated  for  each  palm, 
using  the  following  formula.  H^Sp,  log  e  Pj  where  p,  is  the  pro¬ 
portion  of  the  ith  species  in  the  total  sample.  As  H’  is  calculated 
using  natural  logarithms,  communities  with  one  or  less  species  are 
attributed  with  a  value  of  zero.  In  addition,  correlation  coefficients 
and  simple  linear  regressions  were  used  to  help  analyse  relation¬ 
ships  between  species  diversity  and  infestation  of  palms  by  orange 
palmdarts.  The  Chi  squared  test  was  used  to  see  if  significant 
differences  in  the  number  of  arthropods  and  species  associated 
with  infested  and  uninfested  palms  existed. 

Results  THE  D|SPERSAL  PATTERN 

The  dispersal  pattern  of  the  orange  palmdart  in  the  Perth  metro¬ 
politan  area  (see  Figures  3  and  4)  appears  to  consist  of  isolated 
colonies  and  several  centres  from  which  palmdarts  have  diffused 
into  surrounding  areas.  The  oldest  isolated  colony  (near 
Wanneroo)  is  dated  1 977  and  the  oldest  dispersal  centre  is  dated 
1979.  The  youngest  dispersal  centre  is  dated  1984  and  the 
youngest  isolated  colony  1986. 
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Where  palmdarts  have  apparently  diffused  into  surrounding  areas, 
it  appears  that  diffusion  northwards  is  generally  most  rapid, 
especially  in  the  coastal  suburbs.  By  the  end  of  1  984,  a  large  area 
of  Perth  was  populated  by  orange  palmdarts.  Apparently  palmdarts 
have  not  established  themselves  east  of  Beechboro  or  Gosnells. 
Dates  were  not  available  from  some  areas  where  palmdarts  are 
known  to  exist,  and  not  even  distributional  data  could  be  obtained 
from  some  other  areas.  These  areas  are  represented  by  either 
broken  boundaries  or  question  marks  on  Figures  3  and  4. 


Figure  3.  Dispersal  pattern  of  the  orange  palmdart  near  Perth. 
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Figure  4.  Distribution  of  the  orange  palmdart  in  the  Perth  region  by 
mid  1  986. 


C.  augiades  sperthias  has  reached  some  country  centres  in  south¬ 
western  Australia.  It  has  been  recorded  from  Mandurah  and 
Dawesville  since  1984  and  also  from  Margaret  River  and 
Esperance.  The  Mandurah  and  Dawesville  populations  are 
apparently  established,  but  it  is  not  certain  if  the  Margaret  River 
and  Esperance  populations  are.  No  positive  evidence  was 
received  that  C.  augiades  sperthias  occurs  in  any  inland  country 
towns  in  south-western  Australia.  C.  augiades  sperthias  has  also 
been  recorded  from  further  afield  in  Western  Australia.  The 
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Zoology  Department  of  U.W.A.  has  a  specimen  of  C.  augiades 
sperthias  labelled  Karratha  1984.  The  W.A.  Museum  has 
specimens  of  the  closely  related  Kimberley,  Northern  Territory  and 
Cape  York  species,  C.  trichopepla,  labelled  Karratha  1984.  I  also 
observed  this  species  in  Port  Hedland  in  1 982. 

Discussion 

The  colony  of  palmdarts  established,  in  1977  near  Wanneroo 
remains  isolated  because  the  surrounding  country  lacks  palms. 
However  the  palmdart  has  spread  to  other  areas,  as  shown  in 
Figures  3  and  4.  The  nodes  from  which  palmdarts  have  apparently 
diffused  into  surrounding  areas  and  the  various  isolated  colonies, 
support  the  hypothesis  that  C.  augiades  sperthias  was  assisted  in 
its  dispersal  by  humans.  The  nodal  dispersal  pattern  of  the  orange 
palmdart  (see  Figure  3)  may  be  compared  to  jumps  in  the  spread  of 
myxomatosis  in  Britain,  which  was  attributed  by  Thompson  and 
Warden  (1956)  to  human  agency.  The  isolated  colonies  (see 
Figure  4),  bears  comparison  with  the  map  of  “The  distribution  of 
the  rabbit  in  south-eastern  Australia  by  1879”  (Rolls  1969:  39). 
Rolls  (1 969)  used  this  map  as  evidence  that  rabbits  had  not  spread 
to  new  areas  entirely  on  their  own,  after  their  initial  introduction. 
The  dates  of  establishment  of  some  of  the  isolated  orange  palmdart 
colonies  also  help  support  the  above  hypothesis.  It  seems  that 
orange  palmdarts  do  not  fly  very  far  from  areas  containing  palms 
(tagging  experiments  could  be  used  to  verify  this).  For  example 
Kardinya  has  had  a  population  of  orange  palmdarts  since  at  least 
1981.  The  nearest  densely  settled  areas  to  Kardinya,  did  not 
record  any  palmdarts  until  1986. 

The  country  populations  of  C.  augiades  sperthias  also  support  the 
hypothesis  that  dispersal  was  human  assisted.  For  example,  the 
palmdart  population  in  Mandurah  is  likely  to  have  been  established 
by  palmdarts  brought  into  the  town  on  palms,  during  the  non  adult 
stage  of  their  life  cycle.  If  palmdarts  had  managed  to  fly  from  Perth 
to  Mandurah,  one  would  expect  palmdart  colonies  to  have  become 
established  at  intervening  localities  such  as  Medina  and 
Rockingham.  The  species  had  apparently  not  become  established 
in  either  locality  by  mid  1 986.  In  addition,  direct  evidence  of  human 
assisted  dispersal  exists.  Several  respondents  to  my  quesionnaire, 
mentioned  purchasing  palms  on  which  they  had  discovered  larvae. 

The  more  rapid  dispersal  northwards,  and  rates  of  dispersal 
southwards  as  little  as  250  metres  per  year,  can  probably  be 
attributed  to  the  “extraordinary  south-westerly  sea  breezes  with  a 
modal  speed  of  over  1 6  knots  in  January  and  February  and  over 
1  0  knots  between  August  and  April”  (Gentilli  1 972).  The  recorded 
flying  period  of  the  orange  palmdart  in  Sydney  is  from  October  to 
April  (McCubbin  1971).  My  observations  suggest  a  similar  flying 
period  in  Perth,  the  period  of  the  strongest  sea  breezes.  Thus  wind 
may  influence  the  rate  and  direction  that  palmdarts  diffuse 
outwards  from  the  points  they  have  colonized  through  human 
agency. 

Although  the  lack  of  records  of  C.  augiades  sperthias  in  inland 
south-western  Australia,  east  of  Gosnells  and  Thornlie,  may  be  a 
function  of  isolation,  it  may  also  be  due  to  low  winter  temperatures. 
As  one  moves  inland  the  average  winter  minimum  temperature 
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decreases  (Commonwealth  Bureau  of  Meteorology  1966). 
Several  butterfly  species,  including  the  chalkhill  blue  ( Lysandra 
coridon)  have  been  documented  as  having  their  distributions 
limited  by  low  temperatures  (Cox  and  Moore  1980).  Neither 
Common  and  Waterhouse  (1981 ),  nor  McCubbin  (1971)  mention 
any  records  of  C.  augiades  sperthias  (which  occurs  coastally  as  far 
south  as  the  lllawarra  district)  having  become  established  on 
cultivated  palms  in  inland  centres  of  south-eastern  Australia. 
Simple  refrigeration  experiments  may  be  able  to  help  answer  the 
question  of  C.  augiades  sperthias'  tolerance  to  low  temperatures. 

The  rapid  spread  of  the  orange  palmdart  in  the  Perth  metropolitan 
area  in  1 984  (Figure  3),  can  probably  be  attributed  to  two  factors. 
First  the  radially  expanding  populations  from  several  nodes  may 
have  merged.  Secondly,  by  January  1  984,  C.  augiades  sperthias 
probably  covered  a  sufficiently  large  area  to  make  human  assisted 
dispersal  highly  frequent.  By  1 984  many  nurseries  fell  within  the 
boundaries  of  palmdart  distribution.  If  these  nurseries  had  their 
palms  infested  by  palmdarts,  which  some  report  they  did,  then  they 
would  have  become  effective  palmdart  dispersal  centres.  Today 
most  nurseries  control  the  palmdart  with  insecticides,  but  eggs  laid 
by  adult  palmdarts  originating  from  outside  the  nurseries  can  easily 
go  undetected.  Many  new  centres  of  population  may  have  been 
established  in  1 984.  However  these  could  easily  have  been 
obscured  as  adjacent  populations  merged. 

SPECIES  DIVERSITY  ON  THE  HOST  PLANT 

Results 

Figures  5  and  6  show,  respectively,  the  relationship  between  H’ 
and  the  number  of  shelters  and  between  the  number  of  individual 
arthropods  and  the  total  number  of  species  found  on  palms 
sampled  in  April,  May  and  July  1  986.  The  correlation  coefficients 
obtained  for  each  of  the  above  pairs  of  variables  were  positive 
(0.78  and  0.81)  and  significant  (p  0.001).  The  nature  of  H’ 
produced  a  large  number  of  zero  values.  The  correlation  between 
the  number  of  shelters  and  H’  is  still  strongly  positive  and 
significant  after  removal  of  the  zero  values  (0.72,  p  0.001 ). 

The  1  50  fronds  sampled  on  the  fifty  palms  used  in  the  survey, 
were  found  to  contain  a  total  of  47  arthropod  species  and  223 
individual  arthropods.  Significantly  more  species  (X2  =  9.9, 
p  0.01 ,  1  d.f.)  and  individual  arthropods  (X2  =  67.2,  p  0.01 , 

1  d.f.)  were  found  on  infested  (44  species  and  209  individuals) 
than  on  uninfested  (6  species  and  1 4  individuals)  palms. 

The  infested  palms  can  be  split  into  two  equal  groups  of  1  7;  palms 
with  one  to  seven  shelters  among  the  600  leaflets  sampled  and 
palms  with  eight  or  more  shelters  per  600  leaflets  sampled.  The 
number  of  species  associated  with  these  two  groups  of  palms  (20 
and  37  respectively),  compared  with  that  associated  with  the 
uninfested  palms  (6),  helps  to  emphasise  what  the  correlation 
between  H'  and  larval  shelters  has  already  suggested;  more 
species  with  increased  infestation  by  the  orange  palmdart.  As  one 
might  expect  from  looking  at  Figure  6  together  with  Figure  5,  the 
number  of  individual  arthropods  found  on  palm  fronds  also 
increases  with  increased  infestation  by  C.  augiades  sperthias. 
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Figure  5.  Simple  linear  regression  between  the  number  of  shelters 
found  on  the  fronds  of  Canary  Island  date  palms  and  H’.  Numerals 
adjacent  to  some  points  on  this  scattergram  indicate  values  that 
have  been  obtained  more  than  once. 


Figure  6.  Simple  linear  regression  between  the  total  number  of 
species  of  arthropods  and  the  number  of  individual  arthropods 
found  on  the  fronds  of  Canary  Island  date  palms.  Numerals 
adjacent  to  some  points  on  this  scattergram  indicate  values  that 
have  been  obtained  more  than  once. 

Fourteen  were  associated  with  the  16  uninfested  palms,  78  with 
the  17  slightly  infested  palms  and  131  with  the  17  most  highly 
infested  palms. 

Discussion 

Figure  5  indicates  increasing  species  diversity  with  increasing 
infestation  by  the  orange  palmdart.  If  the  total  number  of  individuals 
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increases  with  increasing  species  richness,  this  implies  greater 
division  of  niches  (Southwood  et  al.  1982).  If  there  is  no 
relationship  between  species  richness  and  arthropod  abundance, 
this  would  suggest  competition  between  species  for  the  same 
recource.  In  other  words  the  establishment  of  any  new  species 
using  the  same  recource  as  other  species  would  increase 
competition,  thus  reducing  the  population  of  species  already 
present.  However  the  total  number  of  all  individuals  would  remain 
about  the  same.  If  one  species  can  out-compete  another,  the 
lesser  competitor  may  be  pushed  to  extinction  (Price,  1 975),  thus 
species  diversity  will  remain  low  and  arthropod  abundance 
relatively  constant  when  there  is  little  or  no  niche  segregation. 

The  strong  and  significant  correlation  obtained  between  the  total 
number  of  species  and  the  number  of  individual  arthropods 
collected  from  the  sampled  palms,  implies  little  competition 
between  species,  and  thus  an  increase  in  the  number  of  niches 
available.  The  X2  test  and  raw  figures  presented  above  also 
suggest  that  fronds  of  P.  canariensis  infested  by  orange  palmdarts 
in  particular  the  more  highly  infested  ones  have  a  capacity  to 
support  more  individual  arthropods  and  more  species  than 
uninfested  ones.  When  one  considers  that  H’  (which  is  calculated 
using  both  the  number  of  species  and  number  of  arthropod  data) 
was  strongly  and  significantly  correlated  with  the  number  of  larval 
shelters,  it  seems  that  increased  availability  of  niches  can  be 
attributed  to  orange  palmdart  larvae  and  their  shelter  constructina 
habit. 

As  stated,  orange  palmdart  larval  shelters  probably  form  the  bases 
of  new  ecological  niches.  Of  the  arthropods  collected  on  palms 
with  shelters,  44.5  per  cent  of  the  individuals  and  41  per  cent  of 
the  species  were  found  in  larval  shelters.  These  proportions  are 
higher  for  palms  with  eight  or  more  shelters  per  600  leaflets,  being 
50  per  cent  and  49  per  cent  respectively. 

One  major  reason  why  the  shelters  are  used  by  such  a  large 
proportion  of  arthropods  and  species  is  probably  due  to  the 
protection  they  provide  from  predators.  During  the  survey  several 
cockroaches  were  found  undergoing  ecdysis  (a  particularly 
vulnerable  stage)  in  the  shelters.  Some  spiders  with  broods  were 
also  found  occupying  larval  shelters.  These  spiders  were  probably 
taking  advantage  of  the  protection  afforded  to  their  offspring  by 
these  shelters.  Several  paper  wasps  (Polistes  humilis)  were  found 
occupying  shelters  too.  Usually  this  species  builds  nests  of  its 
own,  but  apparently  it  was  using  palmdart  shelters  in  which  to 
hibernate.  Members  of  the  spider  family  Clubionidae  were  the  most 
common  spiders  in  the  shelters.  According  to  Main  (1966:  77) 
these  spiders  build  silk  retreats  in  rolled-up  leaves  and  amongst 
foliage.  Evidently  these  spiders  found  larval  shelters  a  suitable 
place  in  which  to  construct  a  retreat.  These  spiders  probably  use 
the  shelters  as  a  protective  cover  in  the  day,  emerging  at  night  to 
hunt.  I  even  observed  one  group  of  spiders,  the  Salticidae,  using 
the  palmdart  larval  shelters  as  a  cover  from  which  to  ambush  prey. 
Members  of  the  Salticidae  family  were  encountered  infrequently. 

Shelters  tend  to  collect  palmdart  larval  faeces,  shed  larval  skins 
remains  of  dead  larvae  and  empty  pupal  cases.  My  observations 
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suggest  these  organic  remains  form  the  bases  for  new  food 
chains.  Two  species  of  cockroach  were  found  associated  with 
these  remains  together  with  collembolans  (springtails)  and 
coccinellids  (ladybirds). 

Coccinellids  usually  perform  the  role  of  a  predator  (Britton  1  970), 
but  of  the  five  species  found  on  the  fronds  of  infested  palms,  all 
except  Coccinella  repanda  were  observed  performing  the  role  of  a 
scavenger.  It  is  possible  that  the  Coccinellids  were  initially 
attracted  to  the  palms  by  small  hemipterans  such  as  the  palm  scale 
Parlatoria  proteus,  which  was  the  only  phytophage  apart  from  the 
C.  augiades  sperthias  larvae  commonly  encountered  on  surveyed 
palms.  Perhaps  upon  discovering  a  new  food  source  in  the  remains 
of  palmdart  larvae,  they  have  adapted  to  a  new  role  as  scavengers 
and  have  taken  up  residence  in  the  protected  environment 
provided  by  the  larval  shelters.  It  is  probable  they  still  prey  on 
insects  such  as  P.  proteus  when  the  opportunity  arises.  The  exact 
role  of  Coccinellidae  would  be  well  worth  investigating. 

Scavengers  make  up  20  per  cent  of  the  species  collected  from 
slightly  infested  palms  and  24  per  cent  of  the  species  collected 
from  highly  infested  palms.  They  also  make  up  32  per  cent  and 
more  than  33  per  cent  of  the  individual  arthropods  found  on  slightly 
infested  and  highly  infested  palms  respectively.  No  scavengers 
were  collected  from  uninfested  palms,  therefore  scavengers  make 
up  an  important  new  element  in  the  fauna  associated  with  the 
fronds  of  P.  canariensis  after  invasion  by  the  orange  palmdart. 

Twenty  two  predatory  arthropod  species  (including  Coccinellids) 
were  found  on  highly  infested  palms  (palms  with  eight  or  more 
shelters  per  600  leaflets),  but  only  three  (two  Clubionidae  species 
and  one  Argiopid  species,  a  total  of  five  individual  arachnids)  were 
collected  from  the  1 6  uninfested  palms.  Individuals  from  the  spider 
families  Clubionidae,  Argiopidae  and  Theridae  were  the  most 
frequently  encountered  predators  on  infested  palms  in  that  order. 
The  wasp  Polistes  humilis  was  another  predatory  species  often 
encountered  on  infested  palms.  It  was  frequently  observed 
searching  palm  fronds.  As  the  larvae  of  this  species  are  chiefly  fed 
on  masticated  caterpillars  (Reik  1  970:  936)  it  is  possible  that  they 
were  searching  for  palmdart  larvae.  P.  humilis  was  introduced  to 
Western  Australia  in  1  950  (Koch  1 980),  thus  it  is  possible  that  this 
species  was  pre-adapted  to  prey  on  palmdart  larvae. 

The  low  numbers  of  predators  found  on  uninfested  palms  indicates 
the  lack  of  prey  available  on  such  palms.  Since  very  few  species 
and  individual  arthropods  were  recorded  from  the  fronds  of 
uninfested  Canary  Island  date  palms  it  was  assumed  that  the 
spiders  found  on  these  plants  depended  on  “tourist”  species  for 
prey.  Tourist  species  are  here  defined  as  species  that  do  not  have 
a  permanent  association  with  palm  fronds,  for  example  adult 
Chironomids  may  frequently  settle  on  the  fronds  of  palms,  but 
equally,  they  may  settle  on  a  fence  post  or  a  dead  tree  stump. 
Chironomid  remains  were  found  in  the  web  of  a  Tetragnatha 
species  (Argiopidae)  on  an  uninfested  palm. 

Eight  Diptera  species  were  collected  from  infected  palms’  fronds 
but  only  two  species  were  collected  from  uninfested  palms’  fronds 
(both  Chironomidae).  If  the  infested  group  of  palms  is  divided  into 
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its  slightly  and  highly  infested  groupings,  which  have  five  and  eight 
Diptera  species  respectively,  then  significant  differences  between 
the  number  of  Diptera  species  associated  with  each  group  of  palms 
can  be  shown  (X2  =  13.88,  0.001  <  p  <  0.01,  2  d.f.).  This 
suggests  that  some  of  the  Diptera  species  on  the  infested  palms 
are  probably  more  than  just  tourists.  Perhaps  some  of  these 
species  were  attracted  by  palmdart  larval  remains  or  faeces. 
Higher  rates  of  infestation  by  palmdart  larvae  would  increase 
scavenging  opportunities,  therefore  more  species  would  be 
expected  to  be  found.  In  the  absence  of  any  observations  that  any 
Diptera  were  actually  feeding  on  larval  remains  all  Diptera  species 
have  been  tentatively  classified  as  tourists.  Diptera  species  were 
found  to  be  the  bulk  of  the  diet  of  the  Argiopidae  found  on  the 
infested  palms.  The  number  of  individual  Argiopidae  on  palms 
infested  by  palmdart  larvae  was  22  times  greater  than  the  number 
on  uninfested  palms.  The  increased  abundance  of  this  group  on 
palms  attacked  by  Cephrenes  larvae,  supports  the  assumption 
made  earlier  that  some  Diptera  species  are  attracted  to  infested 
palms.  The  other  spider  species  were  assumed  to  feed  on  Diptera 
species  roosting  on  the  fronds,  on  the  scavenging  species  such  as 
the  cockroach  Methana  marginalis  and  ironically  on  species 
attracted  by  the  protection  offered  by  palmdart  larval  shelters. 

Three  bird  species  have  also  been  linked  to  the  network  of  species 
associated  with  the  infested  fronds  of  Canary  Island  date  palms. 
Singing  honeyeaters  (Lichenstomus  virescens)  have  learned  to 
capture  palmdart  larvae  from  their  shelters.  Several  palm 
enthusiasts  have  claimed  that  this  behaviour  is  very  recent  and 
stated  that  it  appears  to  have  reduced  the  degree  of  infestation  on 
their  palms.  All  reports  of  this  behaviour  came  from  areas  that  had 
been  invaded  by  the  orange  palmdart  for  at  least  three  years.  Red 
wattle  birds  (Anthochaera  carunculata)  have  also  been  observed 
eating  palmdart  larvae.  It  is  reasonable  to  assume  that  the  two 
species  above,  would  also  eat  other  species  of  arthropods  they 
came  across  on  palm  fronds,  whilst  searching  for  palmdart  larvae. 
Finally  the  willy  wagtail  ( Riphidura  leucophyx)  has  been  observed 
capturing  and  eating  C.  augiades  sperthias  adults.  Thus  this 
species  has  become  indirectly  associated  with  the  fronds  of  P. 
canariensis  through  the  life  cycle  of  the  butterfly. 

CONCLUSIONS 

The  orange  palmdart  has  been  able  to  invade  much  of  the  Perth 
metropolitan  area  and  several  coastal  country  towns.  The  dispersal 
pattern  consisting  of  isolated  colonies  and  various  nodes  from 
which  palmdarts  have  apparently  diffused  into  surrounding  areas 
and  the  discovery  of  larvae  on  purchased  palms  support  the 
hypothesis  that  the  orange  palmdart  was  assisted  in  its  dispersal 
by  humans.  If  such  assistance  continues  it  is  likely  that  the 
palmdart  will  invade  more  areas.  Due  to  lower  winter  minimum 
temperatures  in  inland  areas  it  is  possible  that  only  coastal  centres 
will  be  the  sites  of  successful  colonization.  The  effect  of 
temperature  on  palmdart  survival  needs  experimental  verification. 

The  way  in  which  C.  augiades  sperthias  has  entered  Western 
Australia  (on  palms  imported  from  eastern  Australia)  demonstrates 
the  importance  of  quarantine  measures  not  only  for  international 
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items,  but  for  domestic  ones  also.  The  mechanism  by  which  the 
palmdart  has  extended  its  distribution  within  Western  Australia 
leads  me  to  advise  people  to  thoroughly  check  any  plants  they 
purchase,  or  obtain  from  friends,  for  possible  pest  species.  In  this 
way,  the  opportunities  for  pest  species  to  rapidly  extend  their 
range  will  be  reduced. 

Palms  in  areas  that  have  been  invaded  by  the  orange  palmdart  can 
be  expected  to  have  a  more  diverse  assemblage  of  fauna 
associated  with  their  fronds  than  palms  that  occur  in  areas  free  of 
orange  palmdart  infestation.  As  demonstrated  this  is  due  to  the  use 
of  palmdart  larval  shelters  by  additional  species  because  of  the 
cover  they  provide  and  due  to  the  formation  of  new  food  chains 
directly  involving  C.  augiades  sperthias  or  the  additional  species 
attracted  to  the  larval  shelters.  This  is  in  agreement  with  the 
second  hypothesis  made  in  the  introduction  of  this  article. 
Although  Elton  (1958)  has  documented  the  re-accumulation  of 
species  by  exotic  plants,  he  apparently  did  not  predict  any 
dramatic  increases  in  species  diversity,  resulting  from  the 
introduction  of  a  single  species  as  has  been  documented  in  this 
study.  Based  on  this  study,  it  may  be  possible  to  increase  the 
diversity  of  fauna  associated  with  exotic  plants  that  have  invaded 
indigenous  vegetation  by  introducing  host  specific  phytophages 
that  modify  plant  structure  (such  as  borers  and  certain  butterfly  and 
moth  larvae)  to  create  potential  refuges  and  organic  traps. 
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MAMMALS  OF  THE  DARLING  SCARP,  NEAR  PERTH 

By  J.  DELL  and  R.A.  HOW,  Western  Australian  Museum, 
Francis  Street,  Perth,  6000 

INTRODUCTION 

In  a  review  of  the  information  available  on  the  Darling  Scarp,  Dell 
(1983)  concluded  that  there  was  a  need  for  comprehensive 
biological  surveys  as  a  precursor  to  conservation  and  management 
strategies.  In  1 984  the  Western  Australian  Naturalists’  Club  began 
an  intensive  survey  of  a  section  of  the  Scarp  consisting  of  natural 
bushland  south  of  Welshpool  Road  at  Lesmurdie.  This  survey 
examined  various  vertebrate  communities  and  the  flora  of  the  area; 
a  series  of  papers  will  present  data  on  each  of  these  groups.  The 
Naturalists’  Club  and  the  W.A.  Museum  collaborated  to  census 
mammals,  the  results  of  which  are  included  in  this  report. 

METHODS  AND  STUDY  SITES 

An  area  south  of  Welshpool  Road  at  Lesmurdie  (Figure  1)  was 
selected  because  it  is  relatively  undisturbed  and  is  continuous  with 
the  Jarrah,  Eucalyptus  marginata,  woodland  of  the  lateritic  plateau. 

Three  types  of  metal  traps  were  set  in  seven  localities  selected  to 
represent  the  vegetational  heterogeneity  across  the  range  of 
elevations  from  the  base  to  the  top  of  the  scarp.  Each  trapline 
consisted  of  one  cage  trap  (23x23x66cm),  seven  Elliotts 
(9x9x32cm)  and  two  large  Elliotts  (1 6x1 5x45cm).  The  traps  were 
spaced  approximately  1 0  metres  apart  and  usually  under 
vegetation  shelter.  Traps  were  baited  with  peanut  paste,  oats  and 
bacon  (cages  and  large  Elliotts  also  with  apples)  and  run  for  five 
successive  days  (six  days  in  May)  during  June,  September  and 
October  1984  and  February,  April,  May  and  July  1985.  During 
these  sessions  traps  were  checked  for  captures  at  dawn  each 
morning.  Sightings  of  species  and  observations  on  scats,  tracks 
and  diggings  were  recorded.  Bats  were  not  sampled  and,  because 
of  the  rocky  nature  of  the  area,  pit-traps  were  not  used. 
Accordingly  some  small  marsupials  were  not  adequately  sampled. 
Data  in  text  are  presented  as  mean,  ±  one  standard  deviation  and 
(sample  size). 
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In  September  1 985  additional  localities  were  selected  and  large 
Elliott  and  cage  traps  were  set  to  determine  movement  of 
bandicoots.  Positions  of  the  seven  traplines  and  the  bandicoot 
study  sites  (A-F)  are  indicated  on  Figure  1 .  A  total  of  2520 
trapnights  occurred  over  the  study  period.  Detailed  vegetation 
descriptions  and  a  floristic  list  are  being  prepared  by  G.J.  Keighery 
and  will  be  published  separately.  Brief  descriptions  of  the 
vegetation  at  each  trapline  are:— 

Trapline  1:  dense  mixed  heath  with  occasional  stunted 
Marri,  Eucalyptus  calophylla  trees  surrounding  exposed 
granite  with  mixed  low  herbs. 

Trapline  2:  open  Wandoo,  E.  wandoo,  woodland  with 
exposed  granite  on  higher  parts  and  Xanthorrhoea  and 
heath  understorey  on  loamy  slopes. 

Trapline  3:  upland  seasonal  swamp  with  Melaleuca 
preissiana  trees  over  Viminaria  juncea,  Paraserianthes 
lophantha  and  Lepidosperma  spp. 

Trapline  4:  Jarrah  woodland  over  Banksia  grandis  and 
mixed  open  heath  on  lateritic  plateau. 

Trapline  5:  dense  mixed  heath  around  small  granite 
exposures  with  low  herbs. 

Trapline  6:  creek  slopes  with  stunted  Marri  woodland  and 
dense  mixed  heath  understorey. 

Trapline  7:  lower  creek  margins  with  open  Wandoo 
woodland  over  Hakea  spp.  and  Acacia  spp.  understorey 
with  seasonal  exotic  grasses. 

Sites  A-E  were  located  in  dense  mixed  heath  with 
occasional  Marri  and  Wandoo  trees  and  site  F  was  in 
dense  mixed  heath  with  an  overstorey  of  Marri  and 
Wandoo  along  a  creek. 

RESULTS  AND  DISCUSSION 

Five  species  of  mammal  (including  two  introduced  species)  were 
trapped;  another  three,  two  macropods  and  feral  rabbit,  were 
sighted.  In  addition  Museum  computer  records  were  examined  for 
the  area  between  Darlington  and  Kelmscott  to  compile  a  list  of  1 8 
species  of  mammals  known  to  occur  in  the  Darling  Scarp  near 
Perth. 

DASYURIDAE 

Antechinus  flavipes  Yellow-footed  Antechinus 
A  juvenile  female  weighing  21  g  was  trapped  in  trapline  4  among 
laterite  boulders  in  April.  The  Museum  has  a  specimen  from 
Darlington  collected  in  1979. 

Dasyurus  geoffroii  Western  Quoll 

The  Musuem  has  four  specimens  from  the  Kalamunda  area 
collected  between  1 950  and  1 966.  A  road-kill  was  reported  from 
Lesmurdie  in  1 986. 

Phascogale  tapoatafa  Brush-tailed  Phascogale 
The  Museum  has  six  specimens  from  the  Scarp  between 
Darlington  and  Kelmscott  collected  between  1936  and  1984. 
Most  were  road-kills  or  brought  in  by  domestic  cats. 
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Figure  1:  Aerial  photograph  taken  20  April,  1986  indicating  position  of  mammal 
traplines  (1-7,  A-F). 


Sminthopsis  sp.  Common  Dunnart 

The  only  Museum  specimen  is  from  Kelmscott  in  1931. 

PERAMELIDAE 

Isoodon  obesulus  Southern  Brown  Bandicoot 

Fifty  individuals  (33cr  1  79)  were  trapped  from  all  traplines.  After  the 

first  trapping  period  all  were  individually  marked  to  determine 
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subsequent  recaptures.  Significantly  more  males  (X,2  5.12, 
p  <0.05)  than  females  were  captured  over  the  entire  study  (Table 
1 )  and  they  outnumbered  females  in  all  trips  except  in  the 
midwinter  period  (June,  July). 

Bandicoots  were  trapped  more  frequently  and  in  greater  numbers 
(Table  1 )  in  sites  with  dense  heath  understorey.  Trapline  2  had  the 
most  open  understorey  and  only  one  male  was  caught.  Seven  of 
the  eight  captures  in  trapline  4  were  male;  all  were  trapped  at  the 
beginning  of  the  trapline  in  the  transition  between  the  lateritic 
plateau  and  the  breakaway  slopes.  Female  bandicoots  were 
trapped  more  frequently  in  traplines  located  on  lower  slopes. 

An  examination  of  the  condition  of  the  pouch  and  teats  in  females, 
and  the  scrotum  in  males,  suggested  that  females  began  to 
reproduce  once  they  exceeded  500g  in  weight  and  males  once 
they  exceeded  750g  in  weight. 

Females  with  pouch  young  were  recorded  during  all  trapping 
periods  (Table  1 )  and  only  during  April  were  the  majority  of  females 
not  carrying  young.  The  mean  litter  size  was  2.53  ±  0.77  (1 9)  and 
the  sex  ratio  was  parity  (1  4cr:1  49)  of  those  litters  that  had  the  sex 
of  all  pouch  young  determined. 

Adult  males  [1274  ±  233  (52)  g]  were  significantly  heavier  than 
adult  females  [901  ±  149  (25)  g],  a  trend  that  was  consistent 
during  all  trapping  periods.  Adult  females  were  heaviest  in  spring- 
autumn  and  lightest  in  winter,  but  these  differences  were  not 
significant,  and  may  in  part  be  accounted  for  by  weights  that 
included  those  of  attached  pouch  young. 

Bandicoots  moved  considerable  distances  over  the  study  area. 
The  longest  movements  for  males  and  females  between  the 

Table  1  —  Number  of  Isoodon  obesulus  of  each  sex  caught  on  the  traplines  during 
each  trapping  period.  The  final  column  is  September  1985  when  new  sites  A-F 
were  trapped.  The  bracketed  number  is  the  percent  survival  of  the  sexes.  The 
percentage  of  adult  females  carrying  pouch  young  is  also  included. 


TOTAL 

9  3(0)  4(25)  2(50)  5(80)  5(40)  3(33)  3(0)  2(— ) 

cr  1(0)  9(56)  10(60)  13(54)  7(43)  7(71)  2(0)  1 0( — ) 


9  with 


pouch  60% 
young 


100%  100%  100%  20% 


100%  66%  100% 


89 


various  traplines  being  800  m  and  295  m  respectively.  Of  the 
individuals  that  moved  between  traplines,  males  [252.1  ±  189.8 
(24)  m]  moved  significantly  further  (psO.05)  than  females  [1  52.8 
±  49.1  (9)  m]. 

The  number  of  individuals  captured  in  any  period  was  low  and, 
when  coupled  with  the  large  distances  moved  by  this  species, 
(Table  1)  variation  in  the  proportion  surviving  between  trips  is 
difficult  to  interpret. 

PHALANGERIDAE 

Trichosurus  vulpecula  Brush-tailed  Possum 
An  adult  male  greater  than  2  kg  weight  was  trapped  on  1 2 
February  and  an  adult  female  weighing  1 400  g  was  trapped  on  30 
October  in  trapline  2  in  cages  set  at  base  of  Wandoo  trees.  The 
female  had  previously  carried  pouch  young  but  showed  no  signs  of 
recent  lactation. 

BURRAMYIDAE 

Cercartetus  concinnus  Western  Pygmy  Possum 
Although  the  Museum  has  no  records  from  the  Scarp,  there  are  a 
number  of  records  from  slightly  further  east  on  the  Plateau  at 
Bickley  (Loaring  1954). 

MACROPODIDAE 

Macropus  fuliginosus  Western  Grey  Kangaroo 

Groups  of  up  to  five  animals  were  sighted  during  daytime  in  dense 

heath  throughout  the  Scarp  granite  complex  during  each  trapping 

survey. 

Macropus  irma  Western  Brush  Wallaby 

Single  animals  were  seen  in  Wandoo  woodland  near  trapline  2, 
Jarrah  woodland  near  trapline  4  and  base  of  breakaway  near 
trapline  3  in  May. 

MURIDAE 

Hydromys  chrysogaster  Water-rat 

Specimens  have  been  collected  from  Lesmurdie  and  Darlington. 
There  are  sight  records  from  the  Bickley  Brook  Reservoir. 

Mus  domesticus  House  Mouse 

A  total  of  1 1 1  individuals  were  trapped  from  all  traplines  except 
trapline  4.  After  the  first  trapping  period  all  were  individually 
numbered  to  determine  subsequent  recapture.  All  captures  are 
indicated  in  Table  2  together  with  percentage  retrapped  next 
trapping  period.  The  longest  period  between  first  and  last  capture 
was  151  days  (February  and  July)  for  a  male.  Except  for  one  male 
which  moved  ca  1 00  metres  between  traplines  3  and  4  over  four 
days  in  May,  all  recaptures  were  from  the  original  traplines.  This 
indicates  that  each  trapline  was  sampling  subsets  of  the 
population.  The  greatest  distance  moved  by  a  male  within  a  trapline 
was  80  metres  compared  to  60  metres  by  a  female.  The  mean 
distance  moved  by  males  was  26.67  ±  26.1  (15)  compared  to 
1  7.78  ±  1  9.86  (9)  metres  by  females. 

Excluding  immature  animals  (  <10g  body  weight)  males  [1  5.29  ± 
2.50  (57g)]  were  heavier  than  females  [13.8  ±  2.11,  (32  g)]. 
This  can  be  compared  to  Berry  (1981)  who  concluded  that  in  two 
thirds  of  populations  females  were  heavier,  but  in  a  third  of  natural 
populations  males  were  heavier. 
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Table  2  —  Number  of  Mus  domesticus  of  each  sex,  plus  unsexed  individuals, 
caught  on  each  trapline  during  different  periods.  Bracketed  number  is  the 
percentage  survival  for  each  sex. 
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The  greater  number  of  mature  males  was  not  expected  in  view  of 
Berry’s  figures  where  females  predominate  in  the  mature 
component  of  populations  particularly  in  the  highest  weight  group. 
However,  male  activity  patterns  and  their  greater  possible 
trapability  may  influence  the  number  in  our  sample. 

Pregnant  Mus  were  trapped  in  June,  May  and  July.  Immatures 
were  trapped  in  all  sample  periods  fexcept  October.  As  the 
gestation  period  is  ca  21  days,  weaning  period  is  ca  20  days  and 
age  to  maturity  (ie  >  1 0g  body  weight)  is  ca  40  days  (Berry  1981), 
it  appears  that  this  population  bred  on  several  occasions  during  the 
study  period.  The  smallest  individual  (3.5g)  was  trapped  on  3  April, 
indicating  some  breeding  ca  45  days  previously  in  mid-February. 
No  rain  was  recorded  in  January  or  February,  therefore  this 
breeding  was  not  in  response  to  rain. 

Table  2  shows  a  marked  seasonality  in  numbers  trapped  with  the 
spring  (September/October)  sample  periods  producing  few 
animals.  This  mirrors  the  data  in  Chapman  (1981)  who  considered 
that  considerably  more  individuals,  including  very  young,  were 
trapped  in  autumn  than  spring. 

Rattus  rattus  Black  Rat 

An  adult  male  weighing  142g  was  trapped  in  trapline  3  on  13 
February. 

LEPORIDAE 

Oryctolagus  cunicutus  European  Rabbit 

Dunghills  and  feeding  scrapes  were  common  around  all  exposed 
granite  areas  and  throughout  Wandoo  woodland  near  trapline  2. 
Rabbits  were  frequently  active  during  day  time,  but  no  warrens 
were  sighted.  Grasses  and  other  exotics  were  abundant  in  all  areas 
with  signs  of  rabbits. 

MOLOSSIDAE 

Tadarida  australis  White-striped  Mastiff-bat 
A  specimen  has  been  collected  at  Glen  Forest.  This  high-flying  bat 
is  frequently  heard  at  night  in  the  Kalamunda  area. 
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VESPERTILIONIDAE 

Chalinolobus  gouldii  Gould’s  Wattled  Bat 

Specimens  have  been  collected  at  Darlington,  Glen  Forest, 
Kalamunda  and  Armadale.  This  bat  is  common  in  the  region  and  is 
frequently  seen  at  dusk. 

Eptesicus  regulus  Pygmy  Bat 

Six  specimens  have  been  collected  in  the  Kalamunda  area  and  four 
at  Armadale.  In  forest  areas  east  of  Kalamunda  it  is  moderately 
common. 

Nyctophilus  geoffroyi  Lesser  Long-eared  Bat 

Specimens  have  been  collected  at  Gooseberry  Hill,  Darlington  and 

Kalamunda. 

Nyctophilus  cf  major  Greater  Long-eared  Bat 

Specimens  have  been  collected  at  Kalamunda  and  Kelmscott. 

CONCLUSIONS 

Sites  adjacent  to  the  edge  of  the  lateritic  plateau  had  the  highest 
number  of  mammal  species;  Yellow-footed  Antechinus,  Brush¬ 
tailed  Possum  and  Black  Rat  were  only  captured  here.  There  was 
little  difference  in  number  of  Southern  Brown  Bandicoots  and 
House  Mice  in  the  five  traplines  with  dense  heath  understoreys. 
The  plateau  had  no  House  Mice  and  Bandicoots  were  restricted  to 
the  breakaway  edge.  The  more  open  site  (trapline  2)  had  low 
bandicoot  numbers. 

One  native  mammal,  the  Southern  Brown  Bandicoot,  and  the 
introduced  House  Mouse  were  trapped  in  sufficient  numbers  to 
determine  breeding  seasons  and  movement.  Bandicoots, 
especially  males,  were  trapped  over  considerable  distances.  This 
may  imply  a  larger  home  range  in  males  as  has  been  indicated  in 
the  Northern  Brown  Bandicoot,  Isoodon  macrourus  by  Gordon 
(1974).  Braithwaite  (1983)  stated  that  survival  of  individual 
Southern  Brown  Bandicoots  in  Victoria  depended  on  possession 
and  defence  of  an  adequate  territory.  If  the  shorter  distances 
moved  by  females  in  the  Darling  Scarp  indicates  that  they  have 
smaller  territories  than  males  we  can  extrapolate  that  they  are  more 
likely  to  be  affected  by  fire  than  males.  A  wildfire  during  the 
summer  of  1  985-86  removed  all  heath  vegetation  and  litter  and 
would  have  severely  dislocated  the  population. 

Changes  in  terrestrial  vertebrate  communities  in  coastal  south¬ 
western  Australia  since  European  settlement  have  been  discussed 
by  How  et  ai  1987.  Populations  of  mammals  had  become  small 
and  often  isolated;  habitat  fragmentation,  fire,  predation, 
competition  and  disease  were  seen  as  environmental  factors 
threatening  mammals  with  local  extinction.  On  the  Northern  Swan 
Coastal  Plain  (Kitchener  et  ai,  1978)  only  12,  of  the  33  species  of 
native  mammals  that  are  known  to  have  occurred  there  since 
settlement,  were  recorded  during  an  intensive  survey  in  the  mid 
1970s. 

Loaring  (1954)  and  Dell  (1 983)  indicated  that  in  the  Darling  Scarp 
a  number  of  mammal  species  had  become  locally  extinct  as  a 
consequence  of  the  activities  of  man.  These  included  the  Numbat 
Myrmecobius  fasciatus,  Tammar  Wallaby  Macropus  eugenii,  and 
Quokka  Setonix  brachyurus.  Other  species  including  the  Western 
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Quoll,  Brush-tailed  Phascogale  and  Brush-tailed  Possum  had 
declined  into  fragmented  populations.  In  the  early  1950s  it  was 
generally  believed  that  some  native  mammals  were  undergoing  a 
cycle  of  abundance.  Loaring  (1954)  outlined  increases  taking 
place  in  the  Darling  Range;  however  Dell  (1983)  concluded  that 
this  presumed  increase  had  not  been  sustained. 

Continued  urban  development  on  or  adjacent  to  the  Darling  Scarp 
increases  the  pressures  on  surviving  native  mammal  populations 
both  directly  by  habitat  destruction  and  indirectly  through 
increasing  fire  frequency  and  predation  by  cats.  Careful 
management  practices  need  to  be  adopted  to  ensure  long-term 
survival  of  those  mammal  species  currently  surviving  on  the  Darling 
Scarp. 
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GEORGE  BROCKWAY:  THE  FORGOTTEN  CONSERVATIONIST 


By  HELEN  FORDHAM,  Department  of  Conservation  and  Land 
Management,  Como,  W.A.  6152 

George  Brockway  (1922  to  1965),  probably  best  known  within 
the  scientific  circles  of  this  State  for  his  research  into  tree  growth  in 
the  arid  zones  of  WA,  was  also  a  major  contributor  to  the 
establishment  and  maintenance  of  the  extensive  system  of  Nature 
Reserves  in  the  Central  Wheatbelt  region.  As  a  conservationist  he 
was  concerned  with  protecting  the  fragile  ecosystem  of  these  drier 
areas,  which  he  felt  was  directly  threatened  by  agriculture 
expansion.  Brockway,  first  as  Forest  Inspector  of  the  Kalgoorlie 
Region  and  later  as  Supervisor  of  Inland  Forests  with  the  Forest 
Department,  resisted  repeated  demands  to  release  Crown  Land. 

When  one  considers  the  size  of  the  Wheatbelt  area  and  its  varied 
composition  it  is  difficult  to  make  generalisations  about  why 
particular  areas  survived  the  encroachment  of  agriculture.  There 
appears  however,  to  be  several  considerations  which  dictated 
many  of  the  reservations. 

Firstly  when  the  early  settlers  began  to  arrive  they  selected  the 
most  fertile  land  for  agriculture.  Rough  terrain,  poor  soils  and  the 
presence  of  poisonous  plants  tended  to  deter  selectors  from  many 
large  areas.  This  was  particularly  so  around  Narrogin,  where 
clearing  of  steeper  slopes  aggravated  erosion.  Many  of  the 
present  reserves  were  then,  simply  vacant  Crown  land  left  after  the 
settlers  selection.  They  were  almost  exclusively  of  poor  soil 
quality.  A  number  of  abandoned  properties  with  high  salinity 
problems  were  subsequently  added  to  these  areas. 

The  widespread,  indiscriminate  removal  of  trees  by  the  early 
farmers  had  devastating  results  on  the  soil.  This  prompted 
Brockway  to  issue  an  ‘Advice  Sheet’  to  farmers  in  1  958.  This  was 
probably  the  first  prescription  for  conservation  in  the  wheatbelt 
region.  Brockway  (1958)  suggested:  “That  prior  to  the 
commencement  of  clearning  operations  they  (the  settlers)  should 
give  serious  consideration  to  the  importance  of  maintaining  in  its 
natural  state  a  fair  proportion  of  existing  timber.  The  many 
advantages  provided  by  tree  growth,  i.e.  fuel,  timber,  shade, 
shelter  for  stock  and  birds  and  the  aesthetic  appeal  of  trees  in  an 
otherwise  featureless  region  cannot  be  gainsaid”.  Native 
vegetation  was  initially  seen  as  an  impediment  to  progress.  It  was 
subject  to  wholesale  removal  and  was  in  many  cases  irreplaceable. 
It  wasn't  until  the  Wheatbelt  towns  assumed  an  air  of  permanency 
in  the  1  950’s,  with  the  development  of  transport  systems,  that  the 
importance  of  the  native  vegetation  was  realised.  At  about  this 
time,  farmers  actually  began  purchasing  trees  from  Brockway’s 
Nurseries  to  grow  on  their  properties  (Brockway  1962).  Despite 
this  change  in  attitude,  Brockway  found  that  many  areas  of  trees 
that  had  been  heavily  grazed  by  sheep  or  cattle  were  incapable  of 
regeneration.  He  therefore  continued  to  recommend  the 
nonrelease  of  remnant  Crown  land  for  agriculture  purposes,  and 
for  the  proper  reservation  of  these  areas. 

Some  of  these  areas  had  substantial  stands  of  valuable  mallet. 
They  became  the  first  reserves.  Other  areas  were  reserved  for 
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future  mallet  growing.  However,  with  the  decline  of  the  tanning 
industry  in  1  965,  mallet  sowing  was  suspended  and  the  areas  re¬ 
valued  for  the  mallet  on  them  rather  than  their  potential  for  planting. 
Brockway  (1  965)  explained  that  “If  reserves  are  to  be  held  under 
native  vegetation  it  is  desirable  that  they  should  be  areas  in  which 
native  vegetation,  if  managed  conservatively,  will  provide  some 
return  and  also  on  land  which  has  the  lowest  agriculture  potential. 
No  one  can  deny  that  the  areas  reserved  for  mallet  measure  up  to 
these  requirements”.  The  reservation  of  mallet  areas  was  an 
attempt  to  preserve  native  vegetation  and  at  the  same  time  gain  a 
financial  return. 

Finally,  during  the  early  years,  areas  were  reserved  from  farming 
under  the  vague  term  of  “Settlers  Use”.  It  was  from  these  areas 
that  farm  timber  and  firewood  were  taken.  Many  of  these  reserves 
were  close  to  townsite  or  main  roads.  After  the  timber  has  been 
removed  the  areas  continued  to  be  held  because  of  their  strategic 
value.  These  reserves  often  became  valuable  public  utilities 
released  for  town  expansion,  camping/caravan  sites  or  divided  for 
roads.  Reserves  were  also  held  because  of  water  supplies  and 
deposits  of  gravel. 

After  World  War  II  applications  for  alienation  of  reserved  land 
increased  and  Brockway  continued  to  argue  against  further  release 
of  Crown  land.  On  the  whole  he  was  sceptical  of  applications  for 
land,  believing  the  acqusition  of  additional  land  was  really  for  a 
property  selling  point  rather  than  increased  productivity.  The 
development  of  techniques  for  light  land  cultivation  further 
increased  the  demand  for  Crown  land  by  enabling  farming  on 
sandy  soils  previously  regarded  as  useless.  There  were  thousands 
of  applications  for  the  release  of  reserve  adjoining  private  farming 
property  either  for  the  land  itself,  the  construction  of  roads  and 
access,  or  the  movement  of  stock. 

Demands  for  the  release  of  reserved  area  remained  unabated, 
whilst  many  of  the  original  reasons  for  reservation  had  expired.  In 
an  attempt  to  maintain  the  areas,  Brockway  suggested  that  all 
reserves  be  examined  by  the  Fauna  Protection  Advisory 
Committee  before  being  opened  to  the  Public  so  that  the  reserves 
could  be  considered  from  their  flora  and  fauna  aspect.  With  this 
shifting  emphasis  Brockway  became  concerned  with  the  continuity 
of  reserves,  believing  fragmentation  could  have  a  fatal  effect  on 
fauna  survival  by  impeding  their  movement.  “It  became  a  matter  of 
not  just  dealing  with  reserves  piecemeal  but  rather  treating  each 
continuous  areas  as  a  whole”,  he  wrote  (Brockway  1965).  This 
necessarily  implied  that  some  areas  would  remain  reserved  in 
order  to  provide  geographic  continuity. 

By  the  late  1  960s  and  early  1970s  there  was  a  growing  scientific 
and  community  interest  in  conservation.  From  this  stemmed  the 
transfer  of  numerous  old  timber  and  public  utility  reserves  to  Nature 
Reserves  as  they  are  today,  and  improved  security  from  alienation. 

George  Brockway  was  foremost  a  conservationist  displaying  a 
genuine  concern  for  the  vegetation  of  the  Wheatbelt.  He  was  fully 
aware  of  the  impact  of  agricultural  cultivation  on  the  rare  and  fragile 
ecosystem  of  the  arid  zones.  The  removal  of  the  natural  vegetation 
had  repercussions  not  only  on  the  soil,  causing  erosion  and 
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salinity,  but  also  interfered  with  the  complex  biological  systems 
that  depended  on  native  flora.  The  Reserve  system  was  a  form  of 
protection  and  it  was  largely  through  Brockway’s  concern  that  this 
protection  was  maintained  and  the  original  flora  and  fauna  of  the 
central  Wheatbelt  area  is  represented  in  the  system  of  Nature 
Reserves  we  have  today. 
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FROM  FIELD  AND  STUDY 

Crested  Grebe  on  Rottnest  Island  —  On  8  June  1 987  at  1 1  00 
hrs  I  recorded  an  immature  Crested  Grebe  (Podiceps  cristatus)  on 
Lighthouse  Swamp.  This  species  has  not  previously  been 
recorded  on  Rottnest  Island.  A  north-easterly  storm  two  days 
previously  may  have  blown  it  over  from  the  mainland. 

—  SHIRLEY  LONEY,  11/645  Hay  Street,  Jolimont,  W.A.,  6014. 

Notes  on  a  clutch  of  Monitor  (Varanus  caudolineatus)  eggs  — 

Varanus  caudolineatus  is  a  small  arboreal  monitor  (up  to  32  cm 
long)  which  is  distributed  through  the  western  arid  and  semi  arid 
regions  of  Western  Australia  (Lizards  of  Western  Australia  H. 
Dragons  and  Monitors,  Storr,  Smith  and  Johnstone).  On  23 
October  1 986  a  gravid  specimen  was  collected  (Western 
Australian  Museum  R  96679)  from  under  bark  on  a  fence  post 
among  mallee,  Acacia  and  Callitris  on  reddish  loam  1  7  km  WNW  of 
Wandina  homestead.  It  was  kept  in  a  terrarium  with  about  1 0  cm  of 
soil  and  fed  on  skinks  Hemiergis  initialis  and  geckos  Phyllodactylus 
marmoratus. 

The  following  observations  were  made: 

1 2  November  Oviposition  apparently  imminent.  Weight  of 
subject  37.0  g. 

19  November  Subject  digging  shallow  (2-3  cm)  exploratory 

burrows. 

20  November  Four  eggs  laid  on  surface  of  soil  overnight. 

Dimensions  of  eggs  3.0  g,  18.3  x  11.9  mm; 
3.3  g,  1  9.4  x  1 1 .8  mm;  3.0g,  18. Ox  12. 0  mm; 
3.1  g,  19.7  x  12.0  mm.  Total  weight  of  eggs 
12.4  g. 

Weight  of  subject  after  oviposition  28  g. 

I  buried  the  eggs  several  centimetres  deep  but  they  failed  to 
develop. 

—  L.A.  SMITH,  Western  Australian  Museum,  Francis  Street,  Perth 
6000 
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ABSTRACT 


Seventeen  species  of  seabird  and  1 4  species  of  shorebird  were 
recorded  offshore  and  around  Winderabandi  Point,  in  the  proposed 
Ningaloo  Marine  Park,  at  the  end  of  winter  between  1978-87. 
Amalgamating  our  records  with  others  shows  that  at  least  30  seabird 
and  25  shorebird  species  occur  in  the  area.  Migration  past  Ningaloo 
by  Hutton's  and  Wedge-tailed  Shearwaters  is  discussed  and  counts 
are  presented  for  Hutton's  Shearwater. 


INTRODUCTION 

The  coastline  of  the  Ningaloo  area,  from  just  north  of  Cape  Farquhar 
to  North  West  Cape  (Fig.  1 ),  has  been  proposed  as  a  Marine  Park 
(May  et  al.  1983)  and  will  soon  be  proclaimed.  Thus,  it  seems 
appropriate  to  present  information  we  have  collected  since  1 978  on 
the  seabirds  and  shorebirds  occurring  there  at  the  end  of  winter  and 
to  integrate  our  information  with  the  early  records  of  Carter  (1 904), 
more  recent  records  of  Johnstone  (1980)  and  Keeling  &  Parker 
( 1 986),  and  those  collected  by  rangers  in  Cape  Range  National  Park 
(Dept  of  Conservation  &  Land  Management  1985).  Cape  Range 
National  Park  will  be  incorporated  in  the  new  Marine  Park. 


DESCRIPTION  OF  AREA  AND  METHODS 
Observations  of  shorebirds  were  made  just  south  of  the  boundary  of 
Cape  Range  National  Park  near  Winderabandi  Point  (Fig.  1). 
Seabirds  were  observed  in  the  same  area  and  3-5  km  offshore.  Most 
of  the  shore  consists  of  a  narrow  sandy  beach,  behind  which  are  low 
sand  dunes.  However,  to  the  north  the  shore  consists  of  a  rocky 
shelf,  which  drops  to  a  reef  that  is  exposed  at  low  tide.  At 
Winderabandi  Point  the  beach  runs  out  to  a  sandy  spit  that  is 
moderately  extensive  at  low  tide. 

Two  parallel  coral  reefs,  about  100  m  apart,  extend  north-south 
along  the  section  of  coast  around  Winderabandi  Point  2-3  km 
offshore.  Waves  usually  break  on  the  outer  reef  but  rarely  do  so  on 
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the  inner  one,  which  is  used  frequently  by  birds  when  exposed  at  low 
tide.  The  water  outside  the  reef  is  20-30  m  deep  and  rapidly 
becomes  deeper;  the  edge  of  the  continental  shelf  is  only  about 
8  km  from  the  shore. 

Seabird  observations  were  made  during  fishing  trips  between  31 
July  —  8  August  1 978,  30  July  —  9  August  1 979,  1 0-21  August 
1  980,  2-1  3  August  1981,  1 8-30  July  1  982,  4-17  August  1 984, 
4-16  August  1985,  3-15  August  1986  and  25  August-4  Sept¬ 
ember  1 987.  About  5  hr  per  day  in  the  first  two  years,  4  hr  between 
1  980-86  and  3  hr  in  1  987  were  spent  observing  seabirds.  Shore- 
birds  were  only  recorded  systematically  in  1 986. 

ANNOTATED  LIST 

Yellow-nosed  Albatross  (Diomedea  chlororhynchos)  —  Low 
numbers,  singly  or  in  groups  of  up  to  five,  offshore  most  years. 
Most  were  juvenile. 

Southern  Giant  Petrel  (Macronectes  giganteus)  —  Juveniles  off¬ 
shore  in  1978  and  1  986. 

Cape  Petrel  (Daption  capense )  —  Occasional  single  birds  offshore 
most  years. 

Wedge-tailed  Shearwater  ( Puffinus  pacificus)  —  Large  numbers  off¬ 
shore  each  year  generally  flying  south.  On  8  August  1 986  over 
1 000  were  counted  flying  south  in  a  2  hr  period.  They  were 
seen  only  outside  the  coastal  reefs  (i.e.>3  km  offshore)  and 
few  were  seen  within  1  km  of  the  reef.  Occasionally  all  birds  flew 
northwards  for  short  periods,  especially  early  in  the  morning, 
before  resuming  their  southwards  flight.  Flocks  frequently  fed 
on  the  surface  in  association  with  bonito-like  fish  (Halse  1981) 
and  occasionally  large  rafts  sat  on  the  water.  In  1  982,  when 
observations  began  on  1 8  July,  no  birds  were  seen  until  25  July. 
In  1  987,  large  numbers  (100s)  were  seen  some  days  in  late 
August  and  early  September. 

Hutton's  Shearwater  (Puffinus  huttoni )  —  Large  numbers  were  seen 
ca  5  km  offshore  every  year  (Table  1 )  in  flocks  of  1  -50;  most 
flocks  contained  5-25  birds.  Compared  with  the  Wedge-tailed 
Shearwater,  numbers  of  Hutton's  Shearwater  present  were 
very  variable  during  the  day  and  between  days  (Table  1 ).  They 
were  rarely  seen  feeding  (Halse  1981)  although  occasionally  a 
few  joined  feeding  flocks  of  Wedge-tailed  Shearwaters  and  on  8 
August  1 985  a  flock  of  several  hundred  fed  in  association  with 
medium-sized  (ca  50  cm)  fish.  Between  0630H  and  0730H  on 
1  2  August  1 985  they  were  seen  flying  both  north  and  south  and 
feeding  before  resuming  their  southwards  flight.  Some  north¬ 
wards  flying  was  also  observed  in  1987  (Table  1).  Although 
birds  were  seen  from  mid-July  until  early  September,  the  largest 
flights  occurred  between  the  end  of  July  and  mid-August.  They 
were  seen  during  all  daylight  hours  in  large  numbers.  We  did  not 
go  out  at  night. 

Wilson's  Storm-Petrel  (Oceanites  oceanicus)  —  Low  numbers 
offshore  each  year.  Mostly  single  but  occurred  in  groups  of  up  to 
three. 

Australasian  Gannet  ( Morus  serrator)  —  Single  birds  just  outside 
coastal  reefs  on  25  and  26  July  1 982,  1 0  August  1 985  and  1 4 
August  1  986. 

Brown  Booby  (Sula  leucogaster )  —  One  offshore  on  5  May  1978 
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(Halse  1 979),  another  flying  south  just  outside  coastal  reefs  on 
4  August  1  986. 

Pied  Cormorant  (Phalacrocorax  varius)  —  Low  numbers  each  year 
on  sandy  spit  and  in  the  lagoon  inside  the  coastal  reefs. 

Least  Frigatebird  (Fregataariel)  —  A  single  adult  male  offshore  on  1 0 
August  1 984. 

Eastern  Reef  Egret  ( Egretta  sacra )  —  Single  grey-phase  birds  seen 
some  years  on  inner  coastal  reef  at  low  tide,  both  colour  phases 
seen  at  Yardie  Creek  on  26  August  1 987. 

Pied  Oystercatcher  ( Haematopus  longirostris)  —  One  on  sandy 
beach  on  5  August,  another  on  7  August  1 986. 

Sooty  Oystercatcher  ( Haematopus  fuliginosus)  —  One  or  two  seen 
some  years  on  rocky  shore. 

Grey  Plover  (Pluvialis  squatarola)  —  Group  of  about  10  seen 
regularly  on  sandy  spit  in  1 986. 

Large  Sand  Polver  ( Charadrius  leschenaultii)  —  One  on  sandy  spit  on 
7  August  1986. 

Red-capped  Plover  ( Charadrius  ruficapillus)  —  Low  numbers  on 
sandy  spit  in  1 986  and  on  beach  each  year. 

Ruddy  Turnstone  (Arenaria  interpres)  —  Up  to  six  seen  regularly  on 
sandy  spit  in  1 986. 

Grey-tailed  Tatler  (Tringa  brevipes)  —  Group  of  approximately  10 
seen  regularly  on  sandy  spit  in  1 986. 

Common  Sandpiper  (Tringa  hypoleucos)  —  Two  on  rocky  shore  on  7 
August  1986. 

Whimbrel  (Numenius  phaeopus)  —  One  on  rocky  shore  on  7  Auqust 
1986. 

Black-tailed  Godwit  (Limosa  limosa)  —  One  in  breeding  plumage 
south  of  Winderabandi  Point  on  2  September  1 987. 

Bar-tailed  Godwit  (Limosa  lapponica)  —  One  on  sandy  spit  on  7 
August  1 986,  four  there  on  4  September  1 987. 

Red-necked  Stint  (Calidris  ruficollis)  —  About  20  seen  regularly  on 
sandy  spit  in  1 986. 

Sanderling  (Calidris  alba)  —  About  20  seen  regularly  on  sandy  spit  in 

1986. 

Silver  Gull  (Larus  novaehollandiae)  —  Observed  on  beach  near 
campsite  every  year.  Numbers  appeared  to  increase  during  our 
stay  to  maximum  of  about  20.  Occasionally  seen  elsewhere  on 
beach  or  in  lagoon. 

Caspian  Tern  (Hydroprogne  caspia)  —  A  few  seen  regularly  each 
year  on  sandy  spit,  on  coastal  reefs  at  low  tide,  in  lagoon  and 
beyond  the  reefs.  They  were  in  groups  of  up  to  four  on  spit  but 
always  alone  beyond  the  reefs. 

Bridled  Tern  (Sterna  anaethetus)  —  One  offshore  on  25  Auqust 

1987. 

Fairy  Tern  (Sterna  nereis )  —  Groups  of  up  to  30  were  seen  regularly 
each  year  on  sandy  spit  and  in  lagoon,  larger  numbers  were 
seen  offshore  where  they  frequently  fed  in  association  with 
feeding  shoals  of  medium-sized  fish,  which  were  feeding  on 
smaller  fish.  On  4  September  1 987  group  of  50  seen,  all  of 
which  were  immature. 

Crested  Tern  (Sterna  bergii)  —  In  1  986-87  seen  regularly  in  flocks  of 
up  to  1 0  on  sandy  spit,  on  coastal  reefs  at  low  tide,  and  offshore. 
Prior  to  1  986  we  did  not  distinguish  this  from  the  following 
species. 
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Lesser  Crested  Tern  (Sterna  bengalensis)  —  In  1 986-87  flocks  of 
up  to  20  seen  regularly  on  sandy  spit,  in  lagoon  and  offshore. 
Noddy  (Anous  sp.)  —  Five  birds  offshore  feeding  at  surface  in 
association  with  Fairy  Terns  in  1985.  Four  birds  seen  on  27 
August  1 987  when  both  species  of  shearwater  were  feeding. 
They  were  probably  Common  Noddies  (A.  stolidus). 


DISCUSSION 

We  recorded  1 7  seabird  and  1 4  shorebird  species  offshore  and 
about  Winderabandi  Point  during  our  observations  at  the  end  of 
winter.  Combining  our  data  and  that  of  Carter  (1904),  Johnstone 
(1 980)  and  Dept  of  Conservation  and  Land  Management  (1 985),  a 
total  of  30  seabird  and  25  shorebird  species  have  been  seen  in  the 
Ningaloo  area  (see  Annotated  List  and  Appendix).  Offshore  the 
dominant  seabirds  were  Wedge-tailed  and  Hutton’s  Shearwaters, 
although  Fairy  Terns  and  probably  both  species  of  "crested"  tern 
were  seen  almost  daily,  Wilson's  Storm-Petrels  were  seen  several 
times  each  year,  and  Yellow-nosed  Albatrosses  and  Cape  Petrels 
were  seen  on  several  occasions  most  years.  Along  the  coast  Silver 
Gulls,  Caspian,  Fairy,  Crested  and  Lesser  Crested  Terns  and  Pied 
Cormorants  were  seen  daily  or  almost  so.  Because  we  kept  records 
of  shorebirds  (with  a  few  exceptions)  only  in  1 986,  it  is  difficult  to 
comment  on  the  status  of  most  species  but  Red-capped  Plovers 
occur  regularly  and  so  probably  do  Red-necked  Stints,  Sanderlings 
and  Ruddy  Turnstones  (Carter  1 904). 

Our  records  are  restricted  to  late  winter  and  the  composition  of  the 
avifauna  will  be  somewhat  different  at  other  times  of  the  year 
because  of  the  absence  of  passage  migrants  and  winter  visitors  from 
Antarctica.  At  the  end  of  winter  the  seabird  assemblage  is  dominated 
by  two  passage  migrants:  Hutton’s  and  the  Wedge-tailed 
Shearwater. 

Evidence  collected  by  Reed  &  McKean  (1 982),  Finch  (1983)  and 
Stokes &Corben(1 985)  supports  Warham'sfl  981  Contention  that 
Hutton’s  Shearwaters  circumnavigate  Australia  on  their  annual 
migration  from  the  New  Zealand  breeding  grounds  (Halse  1981). 
They  fly  up  the  eastern  coast  of  Australia  in  April-May  and  around  the 
north  coast  to  the  presumed  wintering  area  off  north-western 
Australia  (Warham  1981).  Most  return  along  the  western  and 
southern  coasts  in  August-September,  although  quite  a  lot  of  birds 
(probably  all  non-breeders)  pass  the  south-western  coast  between 
October  and  January  (P.J.  Curry,  pers.  comm). 

It  is  still  unproven  that  the  bulk  of  the  Hutton's  Shearwater  population 
migrates,  rather  than  just  the  non-breeding  segment  of  the 
population  (Warham  1 981 ).  However,  the  counts  made  at  Ningaloo 
(Table  1 )  and  off  the  coast  of  New  Guinea  (Finch  1 983)  are  large 
enough  to  suggest  that  the  whole  population  migrates.  About  3,000 
birds  were  seen  each  year  (except  1 987)  at  Ningaloo  over  a  two- 
week  period  with  an  average  of  4  hr  observation  per  day.  Assuming 
the  birds  fly  past  at  a  constant  average  rate  during  the  night  and  day, 
this  means  about  18,000  birds  flew  past  within  counting  distance 
during  the  fortnight.  In  fact,  some  birds  probably  passed  too  far  out  to 
sea  to  be  visible.  If  it  is  assumed  that  this  was  the  case  for  30%  of 
birds,  then  about  27,000  birds  migrated  through  Ningaloo  during  the 
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Table  1.  Number  of  Hutton’s  Shearwaters  seen  each  year  at  Ningaloo. 


<D 

-Q 

E 

Z  S 

T3  <D 

0)  CO 

CO 

E 

co 

LU 


O  O  co 
O  O  O 
O  O  O 

o 

A  A 


0  2 

"O  to 
CO  CO  -  $ 
CO  CD 

•o  ■o  e  >, 


CO  CO 

o  o 
E  E 
c  c 

CD  CD 
CD  CD 

co  co 

CO  CO 

o  o 
O  O 


c  CD 
©  >  0 
CD  .<D 
CO  J-C  > 
CO  CD  ^ 

2  o-o 

sf  8 

£  1  <0 

o  c  c 


o 

o 

o 


05  2-0 

1*1“ 

Q,  <D  k. 

*- r\T  ©  5 
3™  «0  $ 

°  E  co  o 

°  m 

g’to-S  g5 

2  “II 

s-ai  §-6 

c  -  -  -o  -2 


o 

o 

o 

o 

o 

o 

o 

o 

CM 

CM 

CO 

A 

l 

A 

CD  ■ 


O) 


CD  3  3  <D  CD 
CO  -Q  <  -Q  Q. 


-O  CO 

■o  =  o 
9  "?  E 

C  03  _ 

©  CM  C 

Q _ CD 

~  0 
3  C  co 
0  3,-, 

n  >  2 
CT  >  O  c 
3  O  O  O 
2  <0?  O 

c-  -o  c  2 
©  0 
g  if  c 


O)  0) 

CM  CM 

O)  O) 

3  13 

E  E 

<  < 

CM  O 

^cd  ri. 

2 

c  c 

c  c 

c 

E  E 

E  E 

3 

o 

o  o 

o  m 

O 

co  co 

co  t- 

"co 

c  c 

c  c 

3 

o  o 

o  o 

O 

iii  ^n  co 

CO  o 

< 

CM  t- 

CO  CD 

CO  CD 
O)  0) 


<  < 


O) 


u< 

E  0 

3  ir 

C  0 


*-  2 

-  _  0  T3 

ra 

<?o5 

CD  «  §2 

c  h-  2  >» 

OCCO0- 

c  °  0  o  o 

®  CUffl'C 
©  0  C  Q.  0 

COfllHWQ 

CD  CO  g  CD 

o  co  .  *  O 
O  O  o>£-0 
O  O  3  0  c 
T-  T-  <  -o  CD 


. _ .  O)  CD. — .  O) 

O)  3  3  O)  3 
3  <1  <C  3  <; 

co  Is-  ^  co 

CO  ' — ’  'N-  — ' 
'-'O  O  '-'O 

o  o  co  m  o 

O-cr  T-r 
XI  CO  CO  XI  CO 

VooVo 
O  co  O  O  CO 
cm  -C  x:  CO  -C 
x  co  Or  co 
OOr-CDO 
O  c  c  c 
c  0  CD  c  0 
0  0)  CD  0  CD 

©  B  B  B 
^  0  0  ^  0 
0  3  3  0  0 

CO  O)  ■©  o 
co  co  m  co  co 

OM'M'Or- 


O) 

3  _ 
_ _ .<  O) 

|°< 

— 'Tj 

0)0  T- 

—  o 
o-c  o 
O  CO  o 

£r-£ 

00  6 Tf 
VoT 
o  -c  o 
o  ^  co 
xi  t-  xi 

O)  r-  O) 

o  0  o 
c  ©  c 
0  $  0 

0  r,  0 

sS? 

0  m  0 

-qU-q 

Tt  o  o 

1-  T-  CD 


CO 

r- 

"M- 

m 

O) 

co 

CM 

CO 

co 

T— 

CD 

co 

O) 

O) 

cn 

T- 

CT) 

T“ 

co  0)  9 

O) 

3 

O) 

O) 

•  •  < 

3 

~3 

3 

3 

“3  “1  T” 

< 

O 

< 

< 

0 

“3  “3  CM 

CO 

CO 

N- 

CO 

0 

i-  o  6 

*7 

co 

v 

y— 

Q 

co  co  r- 

CM 

T- 

101 


Estimated  Numbers 

Date  Actual  Counts  Comments  Seen 


o 

o 

co 


? 


o 

CO 

■M- 


1 


10 

.  y2 
^  0  S 

C  O)  ° 

"O  C/3 

0  o5  -d 

0  x  £  c 
O'-  £  3 
°5go 

tb|wo 

CO  — ,  c 
>  ^  03  03 

co  o  iS  < 


O) 

5^0)  o)^ 

<  CD  3  3  03 
fr,  3  <  <  3 
— '<  LO  CD  < 

O  Tf  * - 

O  '-'O  O  — 

-c  o  o  o  o 
co  co  x  x  co 
T-rcosr 

oVooT 
£0(000 
O  CO  -C  JC  CO 
x  O)  t-  x 
c  CO  O  y~  03 
0  ^  C  C  ° 
0  C  <D  0)  C 
$  0)  CD  CD  <D 

c5  |  5  5  § 
x  x  cd  0  x 
^  0)13  11  (D 
O  n  CO  T- 
CM  r-  CO  LO  O 


CO  -o 

cD.g 

iSSlI 

$  >  CM  Q,  C 

O  Q  c  0>0 

l*8°.Se 

c»»55 

S  So  £  | 

(0  C  "O  J  ® 

c  0)  c-n  O 
°ai°m£ 
O  CO  o  x  co 


-g  CO 

§-g 

C3)!q 

<i 

03  o 
CM  CO 
C  CLjz 

O  (D  “ 
C0“W  O 
£ 

O  -O  $ 
x  c  0 

CO  CO  5= 


03 

03  CD  3 
3  ZJ  < 

<<o 

00  O  3 

ooo 

o  CO  co 

XXX 
CM  CO  CO 


03 


O)^ 

3  01 

Ui  <3 
CD  3  < 

=  <  £J?lO 

^<o~ 
1-  — CO  CO  o 
—  O  T-  x  co 

o  O  "  'CM  X 
C0£0r-0) 

r  CMOAO 

O  -CCO 
oooor 
CO  -C  CO 
ror  cO 
03  t-  t-  CD  c 
O  c  QJ  (D 
0  C  g  0 


OOO 
CO  CO  O 
x  x  x 
03  03  03 
OOO 

C  C  C 
03  CD  03 
CD  03  CD 

355---.- 

0)  0)  0)  Q)£  (Dsrt 

xxxx^x^J 

OCMOOt-OCMIO 


.  X  vu  t  w 

»  0  5?  0  m  £ 

!  S  S  gJo  © 

:  S  03  > . 


CD  O) 
3  3 
<  < 
CO  ^ 
O^CU 

o  o 
o  o 

X  sz 
CM  ^ 

I  I 

o  o 
o  o 

X  sz 

o 

c  c 

03  0 
0  0 

|| 
0  0 
xi  x 

O  CM 
T-  CO 


03  3  03  03  O)  03. _ . 

3  <  3  3  3  3  a 

<  fs^  <  <  <  <  0 

lO  CM  CO  03  O  <0 
CM '-'CM  OJ  CO  CO  T-^ 

o  o  o  o  o  o  o 

CO  c  O  O  CO  O  CO 
X  •rf  SZ  SZ  SZ  SZ  SZ 
t-  t-  CO  CM  TJ-  CO  CM 

T  6  T  T  T  V  V 
o  o  o  o  o  o  o 
co  x  o  o  co  co  co 
x  o  x  x  x  x  x 
03  y-  o  03  03  03  03 

O  c  1-  o  o  o  o 

C  0  C  C  C  C  C 
0  0  0  0  0  0  0 
0  $  0  0  0  0  0 
IqIIIII 

0X  0  0  0  0  0 
X  (0  X  X  X  X  X 
O  -r-  03  T-  T—  f-  o 

co  r-  cm  r--  rf  co 


CD 

co 

03 


0 

3 

CD 

3 

< 

lO 

co 


r^ 

CO 

03 


0 


CD  X 
3  0 


<co 
CO  co 

CM 


102 


2  between  07h30-08h30  (2  Sep) 
34  between  09h00-1 2h00  (3  Sep) 


fortnight.  Since  the  migration  appears  to  last  a  month,  it  is  reasonable 
to  assume  at  least  30%  of  the  population  flew  past  outside  the 
fortnight,  giving  a  minimum  estimate  of  40,000  migrating  birds. 

Harrow  (1  976)  has  sight  records  for  all  months  of  the  year  in  New 
Zealand  but  very  few  Hutton’s  Shearwaters  have  been  recovered 
there  during  winter  on  beach  patrols  (Imber  &  Crockett  1970,  annual 
reports  in  Notornis).  This  suggests  that  most  Hutton’s  Shearwaters 
(including  breeding  birds)  migrate.  Additional  support  for  this 
hypothesis  will  be  given  if,  as  seems  quite  likely,  the  estimated 
minimum  size  of  the  migrating  population  (>40,000 
birds)  is  of  similar  magnitude  to  the  total  population.  No  direct 
estimates  of  total  population  size  are  available  yet  (J.  Warham  pers. 
comm.)  but  the  largest  aggregation  of  Hutton’s  Shearwaters  that  has 
been  recorded  in  the  breeding  area  is  20,000  birds  (Harrow  1976) 
and  records  of  beach-wrecked  specimens  suggest  Hutton’s 
Shearwaters  are  an  order  of  magnitude  less  common  than  the 
closely  related  Fluttering  Shearwater  (Puffinus  gavia)  (see  annual 
beach-patrol  reports  in  Notornis). 

Wedge-tailed  Shearwaters  slightly  outnumber  Hutton’s  Shear¬ 
waters  at  Ningaloo  as  they  migrate  south  although  no  counts  were 
made.  They  also  appear  to  have  a  slightly  later  migration  since 
numbers  of  Wedge-tailed  Shearwaters  remain  high  into  September. 
Serventy  et  a/.’s  (1971)  comment  that  Wedge-tailed  Shearwaters 
are  sedentary  is  misleading.  The  Western  Australian  populations 
migrate  during  winter  (Storr  1  964)  like  those  in  eastern  Australia 
(Rogers  1975).  The  probable  wintering  area  is  off  the  north-western 
coast  (see  Storr  1  980).  Some  birds  may  linger  in  the  Pilbara  region 
(north  of  Ningaloo)  because  Storr  (1  984)  reports  sightings  in  June 
and  July  but  the  Pilbara  population  is  also  migratory.  The  occasional 
birds  seen  on  the  mid-western  coast  in  winter  (Abbott  1979)  are  pre¬ 
sumably  southern  birds  that  have  delayed  migration. 

Carter  (1904)  recorded  large  numbers  of  Wedge-tailed  Shear¬ 
waters  (and,  he  claimed,  other  species)  around  Ningaloo,  inshore  as 
well  as  offshore,  in  November-December  and  mentioned  that  they 
flew  all  through  the  night.  Whether  these  were  foraging  birds  from 
breeding  colonies,  or  whether  they  were  there  for  some  other 
purpose  is  unclear,  but  no  known  breeding  colonies  existed  in  the 
area.  They  are  still  common  at  this  time  of  the  year;  Keeling  &  Parker 
(1  986)  saw  large  numbers  in  November  1  986.  Carter  (1  904)  did 
not  record  seeing  Wedge-tailed  Shearwaters  in  August,  however. 

Another  difference  between  our  observations  and  those  of  Carter  is 
that  he  found  Fairy  T erns  rare;  nowadays  it  is  a  common  species  and 
very  large  concentrations  occur  on  Frazer  Island  at  Ningaloo 
(Serventy  &  Whittell  1  976). 

To  summarize  our  observations  in  relation  to  the  proposed  Marine 
Park,  the  Ningaloo  area  contains  rich  and  interesting  seabird  and 
shorebird  assemblages.  Two  features  contribute  to  this.  Firstly,  the 
continental  shelf  is  so  narrow  around  Ningaloo  (approximately  8  km) 
that  there  is  a  much  greater  concentration  of  pelagic  seabirds  than 
normally  occurs  close  to  land.  Secondly,  Ningaloo  is  at  the  junction 
of  two  seabird  distribution  zones  so  that  both  tropical  and  temperate 
species  are  found  there.  The  occurrence  of  both  Australasian 
Gannets  and  Brown  Boobies  is  an  example  of  this.  Further  study 
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should  reveal  that  the  area  supports  sizeable  summer,  as  well  as 
smaller  winter,  populations  of  waders.  The  abundant  birdlife, 
combined  with  the  extensive  coral  reefs  and  splendid  fish  fauna, 
attest  to  Ningaloo  Marine  Park  being  an  important  natural  area. 
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APPENDIX 


Additional  seabirds  and  shorebirds  recorded  at  Ningaloo  or  in  the 
surrounding  North-West  Cape  area  by  other  authors. 

Seabird  species  Common  Noddy 

Great  winged  Petrel  Anous  stolidus 1 

Pterodroma  macroptera 4 


Soft-plumaged  Petrel 
Pterodroma  mollis2 

Flesh-footed  Shearwater 
Puffinus  carneipes 4 

Little  Shearwater 
Puffinus  assimilis 4 

White-faced  Storm-Petrel 
Pelagodroma  marina'  3 

Australian  Pelican 
Pelecanus  conspicillatusi  3  4 

Little  Black  Cormorant 
Phalacrocorax  sulcirostris 3  4 

Red-tailed  Tropicbird 
Phaethon  rubricauda 1  3 

Pacific  Gull 
Larus  pacificus3 

Gull-billed  Tern 
Gelochelidon  nilotica 1  3 

Common  Tern 
Sterna  hirundo 3  4 

Roseate  Tern 
Sterna  dougallii 1  4 

Sooty  Tern 
Sterna  fuscata3 


Shorebird  species 

White-faced  Heron 
Ardea  novaehollandiae 3 

Striated  Heron 
Butorides  striatus3  4 

Lesser  Golden  Plover 
Pluvial  is  dominica 1  4 

Mongolian  Plover 
Charadrius  mongolus 1  3 

Oriental  Plover 
Charadrius  veredus 1  3 

Eastern  Curlew 
Numenius 

madagascariensis 1  3  4 

Little  Curlew 
Numenius  minutus 4 

Greenshank 
T ring  a  nebularia 3  4 

Red  Knot 
Calidris  canutus3  4 

Great  Knot 
Calidris  tenuirostris 4 

Curlew  Sandpiper 
Calidris  ferruginea 4 


1  Carter  (1904) 

2  Johnstone  (1 980) 

3  Dept  of  Conservation  &  Land  Management  (1  985) 

4  Keeling  &  Parker  (1  986) 


A  REDSHANK  AT  PEEL  INLET  AND  A  REVIEW  OF  ITS 
STATUS  IN  WESTERN  AUSTRALIA 

By  ROGER  JAENSCH,  Royal  Australasian  Ornithologists  Union, 
30/15  Ogilvie  Road,  Canning  Bridge,  W.A.  6153 
and  JOHN  BLYTH,  Dept.  Conservation  and  Land  Management, 
Hackett  Drive,  Crawley,  W.A.  6009 

SUMMARY 

Sightings  of  a  Redshank  Tringa  totanus  at  Peel  Inlet,  Western 
Australia  in  July  1  985  are  described  and  recent  records  of  the 
Redshank  in  Western  Australia  are  summarised. 

THE  SIGHTINGS  AT  PEEL  INLET 
On  1  0  July  1  985,  Blyth  saw  an  unusual  wader  in  the  northern  part 
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of  Peel  Inlet,  Western  Australia.  The  bird  was  sighted  in  tidal  marsh 
between  Creery  Island  and  Wanjeep  Road,  Coodanup.  The 
unusual  wader  was  associated  with  Black-winged  Stilts 
Himantopus  himantopus,  which  were  larger  in  size  and  it  fed 
energetically,  in  the  fashion  of  a  Grey-tailed  Tattler  Tringa  brevipes. 
Blyth  later  concluded  that  the  unusual  wader  was  a  Redshank  T. 
totanus. 

Prominent  features  of  the  plumage  and  soft  parts  of  this  bird  were 
as  follows: 

Legs  red;  rump  white;  tail  white  with  dark  bars;  broad  white  trailing 
edge  to  upperwings;  bill  red  at  base,  black  at  tip. 

The  sighting  was  related  to  Jaensch  on  1  2  July  1 985  and  he 
visited  the  locality  later  that  day.  On  arriving  at  the  site  he  heard  the 
strong  tlui  calls  of  a  Redshank.  The  bird  was  subsequently 
observed  between  1500  and  1525  hours  through  a  spotting 
scope,  fitted  with  20X  and  40X  eyepieces,  mounted  on  a  tripod.  It 
was  approached  to  within  20  metres.  His  description  is  as  follows: 
General  impression:  a  plain,  light  brown  wader  with  orange  legs 
and  bold  upperwing  pattern;  intermediate  in  size  and  proportions 
between  Greenshank  T.  nebularia  and  Wood  Sandpiper  T. 
glareola. 

Bill  dull  pinkish-red  on  basal  half,  blackish  on  distal  half  and  ridge.  Legs  and  toes 
bright  orange;  toes  partly  webbed. 

Crown  pale  with  dense  dark  brown  streaks.  Supercilium  white,  extending  to  beyond 
eye.  Lores  blackish.  Face  and  sides  and  rear  of  neck  white  with  dense  brown 
streaks;  throat  and  upper  chest  similar  but  streaks  less  dense.  Some  brown  spots 
on  upper  chest  and  lower  sides  of  neck.  Underparts  white  except  for  some  small 
dark  V-shaped  marks  scattered  along  flanks.  Upper  back  and  scapulars  uniform 
light  brown  except  for  a  few  blackish  V-shaped  marks.  Lesser  wing  coverts  uniform 
light  brown.  Pale  tertials  barred  strongly  with  brown.  Lower  back  and  rump  white. 
Tail  white  with  weak  brown  bars.  Undertail  coverts  white. 

Underwing  including  axillaries  white.  Upperwing  showed  secondaries  and  tips  of 
innermost  primaries  white,  middle  primaries  blackish  grading  to  grey-brown  at  tips, 
and  outer  primaries  dark  grey  grading  to  light  brown  at  tips.  Tips  of  outer  five  or  six 
primaries  considerably  worn. 

The  Redshank  gave  a  noisy  call  (a  'yodelling'  whistle)  on  several 
occasions  when  it  became  alarmed.  It  fed  in  the  company  of  1 5 
Black-winged  Stilts  and  six  Greenshanks  in  shallow  pools 
surrounded  by  samphire,  in  algal  deposits  and  in  wet  bare  mud  and 
sand.  Several  short,  erratic  flights  were  made,  with  stiff  wing- 
beats.  In  one  instance,  the  Redshank  'bobbed'  after  alighting  :  this 
behaviour  is  common  to  members  of  its  genus. 

The  possibility  of  the  unusual  wader  being  a  Spotted  Redshank  T. 
erythropus  was  ruled  out  because  the  Spotted  Redshank  has  a 
proportionately  longer  and  finer  bill  than  the  Redshank  and  has 
inconspicuous  greyish-mottled  secondaries  rather  than  the 
conspicuous  white  secondaries  of  the  Redshank.  Jaensch  was 
familiar  with  both  species  from  travels  in  Asia  and  Europe.  The  Ruff 
Phitomachus  pugnax  was  also  considered,  but  this  wader  has  a 
proportionately  shorter  bill  and  a  dark  centre  to  the  rump. 

OTHER  AUSTRALIAN  RECORDS 
The  Redshank  breeds  across  the  Palaearctic  from  Iceland  to  north¬ 
eastern  China  and  it  migrates  as  far  south  as  South  Africa  (small 
numbers)  and  Timor  and  has  been  recorded  at  Cocos  Island  and 
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Christmas  Island  (Hayman  et  al.  1  986).  In  Australia,  it  has  been 
reported  at  least  five  times  from  the  northern  part  of  the  Northern 
Territory,  mostly  near  Darwin  (Day  1984). 

Records  from  Western  Australia  prior  to  1 982  were  all  from  the 
Pilbara  Region,  as  listed  by  Storr  (1  984),  i.e.  single  birds  at  the 
Leslie  Saltfields  near  Port  Hedland  (twice),  Mangrove  Bay  and 
Coral  Bay. 

Further  sightings  of  Redshanks  in  north-western  Australia  have 
been  made  as  a  result  of  wader  study  expeditions  conducted  in  the 
area  by  the  Royal  Australasian  Ornithologists  Union  (RAOU)  since 
1 981 .  In  late  August  1 982,  several  observers  saw  a  single  bird  at 
the  Port  Hedland  Saltfields  (Minton  1982).  R.  Drummond  (pers. 
comm.)  saw  a  Redshank  at  Roebuck  Bay  near  Broome,  on  31 
August,  1984.  C.  Nicholson,  K.  Lance,  K.  Morris,  R.  Jaensch  and 
Hsu  Weishu  saw  four  Redshanks  at  the  Dampier  Saltfields  on  1 5 
February,  1985.  RAOU  observers  saw  one  on  the  Eighty  Mile 
Beach  near  Anna  Plains  on  6  April,  1  985,  one  at  the  Dampier 
Saltfields  on  1 8  April,  1 985,  and  five  (one  mist-netted)  at  Roebuck 
Bay  near  Crab  Creek  on  1 9  April,  1 985  (Lane  and  Jessop  1  985). 
On  30  March,  1987,  one  was  seen  at  Roebuck  Bay  near  Crab 
Creek  (C.  Minton  pers.  comm.). 

The  Redshank  is  clearly  a  regular  visitor  in  small  numbers  to  north¬ 
western  Australia.  Scarcity  of  records  in  past  decades  may  be 
largely  due  to  a  lower  intensity  of  survey  effort  than  in  the  present 
decade. 

The  only  previous  record  of  a  Redshank  in  southern  Australia  was 
of  a  single  bird  at  the  ICI  St  Kilda  Saltfields,  near  Adelaide,  from  26 
May,  1 983  to  7  September,  1 983  (Day  1 984). 


DISCUSSION 

During  the  austral  winter  months  June  and  July,  most  adult 
Redshanks  would  be  at  their  breeding  grounds  in  the  Northern 
Hemisphere.  In  addition  to  the  Peel  Inlet  record  described  above, 
four  other  Australian  records  of  the  Redshank  have  occurred  in 
these  months.  Two  of  these  records  were  from  Darwin  (up  to  1 7 
birds  on  26  July),  and  the  others  were  from  near  Adelaide  (May- 
September)  and  Mangrove  Bay  (22  June).  Hayman  et  al.  (1986) 
note  that  a  few  Redshanks  regularly  remain  in  their  non-breeding 
range  during  the  austral  winter. 

Migratory  waders  that  are  still  in  their  first  year  of  life  commonly 
remain  in  Australia  during  the  austral  winter  that  follows  their  first 
visit  (e.g.  see  Close  and  McCrie  1986,  p.  149).  Prater  et  al. 
(1 977)  indicate  that  most  Redshanks  completing  their  first  year  of 
life  or  entering  their  second  year  display  moderately  worn  primaries 
and  partial  breeding  plumage,  whereas  birds  completing  their 
second  year  of  life  (or  older)  tend  to  have  complete  breeding 
plumage  in  July.  Redshanks  in  breeding  plumage  are  extensively 
marked  with  dark  brown  spots  and  bars,  and  have  fresh  primaries 
and  bright  orange-red  legs.  Given  that  the  Redshank  at  Peel  Inlet  in 
July  1 985  had  worn  primaries,  and  more  extensive  dark  markings 
than  an  adult  in  non-breeding  plumage  (cf.  Hayman  et  al.  1  986),  it 
was  therefore  probably  completing  its  first  year  of  life. 
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RAINBOW  LORIKEETS  ( TRICHOGLOSSUS  HAEMATODUS) 
RELEASED  ON  ROTTNEST  ISLAND  IN  1960 


By  PETER  COYLE,  Agriculture  Protection  Board, 

South  Perth  6151. 

Rainbow  Lorikeets  have  been  established  in  Perth  for  at  least  20 
years.  Storr  (1 973)  observed  a  pair  in  1 968  and  commented  that 
they  could  have  “reached  Perth  unaided  .  .  .  and  not  be  escapees 
from  captivity”.  However,  Storr  long  ago  gave  up  that  view  (pers. 
comm.).  Forshaw  (1981)  commented  on  Storr’s  published  view 
that  they  “reached  Perth  unaided”  with  the  following  “I  cannot 
accept  this  proposition  because  the  pattern  of  slow  spread  from  a 
central  point,  where  virtually  all  early  observations  were  made, 
denotes  establishment  of  aviary  escapees,  the  most  likely  means 
of  introduction”. 

Since  1 968  Rainbow  Lorikeets  have  often  been  reported  within  a 
triangle  with  apices  at  Mosman  Park,  Scarborough  and  South 
Perth.  A  possible  source  of  this  population  could  have  been 
escapees  from  Rottnest.  Permission  to  release  Rainbow  Lorikeets 
and  Cockatiels  (Nymphicus  hollandicus)  on  Rottnest  was  sought  in 
December  1960  by  D.J.  Sullivan,  Rottnest  Island  Board  Manager 
(APB  File,  Fauna  on  Rottnest  Island,  1960).  The  request  was 
considered  by  a  special  committee  of  members  of  the  Agriculture 
Protection  Board  and  the  Fauna  Protection  Advisory  Committee. 
That  committee  "was  not  prepared  to  make  a  favourable 
recommendation  that  any  fauna  non-indigenous  to  Rottnest  should 
be  released  on  the  island”  (ibid). 

109 


Although  the  deliberate  release  was  not  sanctioned,  an  accidental 
release  did  occur.  It  was  reported  that  “some  species  of  birds  alien 
to  Rottnest  had  been  seen  moving  about  the  settlement.  The  birds 
included  unidentified  green  parrots  which  were  observed  on 
feeding  platforms  in  the  tuart  trees  around  Garden  Lake. 
Budgerigars  (Melopsittacus  undulatus)  and  Cockatiels  were 
observed  flying  freely  in  the  Moreton  Bay  fig  trees  in  the  settlement 
area.  A  report  had  been  received  from  W.A.  Farmer  that  a  flock  of 
Blue  Mountain  Lorikeets  (Rainbow  Lorikeets)  had  been  at  liberty  on 
the  island  for  some  months  and  had  survived  the  winter”  (APB  File, 
Vermin  Control  &  Fauna  Conservation  Co-ordinating  Committee, 
1961).  After  questioning,  Sullivan  advised  that  "six  or  seven 
Rainbow  Lorikeets  had  escaped  from  a  cage  which  was  overturned 
in  a  gale  at  the  hotel  about  thirteen  months  ago”  (ibid). 

Rainbow  Lorikeets,  Budgerigars  and  Cockatiels  are  not  recorded  in 
“Birds  of  Rottnest  Island  —  a  checklist”  compiled  by  D.A. 
Saunders  et  al.  (1981).  However,  it  would  have  been  possible  for 
the  escaped  Rainbow  Lorikeets  to  survive  for  a  short  time  on 
Rottnest  before  flying  and  establishing  on  the  mainland. 

An  eight  year  gap  from  the  time  of  release  on  Rottnest  Island  to  the 
first  record  in  Wembley  adds  an  interesting  question  to  the 
hypothesis:  where  were  the  Rainbow  Lorikeets  in  that  period?  One 
record  mid-way  through  the  time  lapse  was  made  approximately 
1 30  kms  south  of  Perth;  Sedgwick  (1 973)  recorded  at  least  two 
birds  at  Harvey  in  1  964.  Forshaw  (1 981)  noted  that  single  birds 
and  pairs  were  sighted  in  the  Perth  metropolitan  area,  at  infrequent 
intervals  during  the  early  1 960’s.  Are  there  other  records  from 
1 960  to  1 968  that  could  add  information  to  this  Rainbow  Lorikeet 
establishment  question? 

I  am  grateful  to  John  Long,  Denis  Saunders  and  Glen  Storr  for  their 
comments  and  suggestions. 
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GREVILLEA  DONALDIANA  (PROTEACEAE), 

A  NEW  PLANT  SPECIES  FROM  THE  KIMBERLEY  DIVISION 
OF  WESTERN  AUSTRALIA 

By  KEVIN  F.  KENNEALLY,  Western  Australian  Herbarium, 
Department  of  Conservation  and  Land  Management, 
P.O.  Box  1 04,  Como,  Western  Australia  6152. 


ABSTRACT 

A  new  species  Grevillea  donaldiana  occurring  in  the  Kimberley 
Division  (Northern  Botanical  Province)  of  Western  Australia  is 
described  and  illustrated.  It  differs  from  all  other  members  of  the 
Proteaceae  by  having  only  three  tepals  instead  of  the  usual  four. 


INTRODUCTION 

For  some  years  the  Western  Australian  Naturalists’  Club  (Inc.)  has 
been  instrumental  in  promoting  long  range  Kimberley  field  trips.  The 
aims  of  these  expeditions  are  to  increase  knowledge  of  the  region, 
involve  amateurs  in  biological  survey  techniques  and  at  the  same 
time  minimizing  the  cost  to  scientists  in  mounting  collecting 
expeditions  to  remote  areas.  It  was  on  one  of  these  trips  to  the  Sale 
River  region  undertaken  in  May  1 986  that  Grevillea  donaldiana  was 
first  collected. 

The  expedition,  comprised  of  1 6  personnel,  left  Broome  on  1 0  May 
1986  aboard  the  charter  vessel  "Wave  Spirit”.  On  12  May  the 
“Wave  Spirit”  anchored  in  Doubtful  Bay  at  the  mouth  of  the  Sale 
River  and  at  high  tide  the  expedition  party  took  to  dinghies  to 
explore  the  river  (Fig.  2). 

On  the  journey  upstream  I  observed,  through  binoculars,  a  number  of 
flowering  trees  of  an  unknown  Grevillea  species  which  were  growing 
on  the  scree  slopes  and  ledges  above  the  sheer  sandstone  cliffs  that 
abut  the  river.  The  dinghies  were  secured  alongside  the  cliffs  while 
Kevin  Coate,  Geoff  Lodge  and  I  climbed  the  steep  sandstone  to 
reach  the  plants.  In  many  instances  the  flowering  branches  of  the 
Grevillea  projected  out  from  the  cliffs,  to  hang  above  the  river, 
making  collecting  of  samples  extremely  hazardous. 

On  1 6  May,  at  a  different  location  along  the  river,  the  three  of  us 
again  climbed  the  cliffs  and  made  further  collections  of  the  Grevillea. 

On  my  return  to  Perth  specimens  of  the  Grevillea  were  given  to 
Margaret  Menadue  to  prepare  botanical  illustrations.  It  was  during 
the  preparation  of  the  drawings  she  noted  the  flowers  were  all 
trimerous.  Duplicate  material  was  forwarded  to  Mr  D.J.  McGillivray 
and  Mr  R.  Makinson  at  the  NSW  National  Herbarium  who  are 
currently  revising  Grevillea  and  they  confirmed  it  was  an  undescribed 
species  and  expressed  considerable  interest  in  the  trimerous 
flowers. 


1 1 1 


0*5  mm 
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Figure  1 .  Grevillea  donaldiana.  A  —  flowering  branch;  B  —  young  inflorescence;  C  —  mature  inflorescence;  D  flower  bud;  E  unopened  flower,  F 
flower;  G  —  nectary;  H  —  toral  rim;  I  —  tepal  limb  with  anther;  J  —  dorsal  surface  anther;  K  —  sterile  apex  of  inflorescence;  L  —  inflorescence  bract,  dorsal 
surface;  M  —  inflorescence  bract,  ventral  surface;  N  —  bifid  trichomes  from  bracts;  O  —  fruit;  P  —  seed. 

A— N  from  K.F.  Kenneally  9676  (the  Type);  O  and  P  from  K.  Coate  s.n. 
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Figure  2.  Members  of  the  expedition  party  travelling  by  dinghy  up  the  Sale  River. 


In  May  of  1987,  Kevin  Coate  lead  another  expedition  to  the  Sale 
River  with  the  express  purpose  to  sample  the  population  of  Grevillea 
donaldiana  to  see  if  the  species  was  consistently  trimerous.  One  of 
the  expedition  members  was  Margaret  Menadue  the  botanical  artist 
who  had  prepared  the  drawings  shown  in  figures  1  and  3.  Margaret 
and  Kevin  were  able  to  make  first  hand  observations  on  the  Grevillea 
in  the  field  and  confirm  it  was  consistently  trimerous.  Additional 
collections  were  made  and  mature  fruits,  some  containing  seed, 
were  also  obtained. 


TAXONOMY 

Grevillea  donaldiana  Kenneally,  sp.  nov.  (Figures  1  and  3). 

Folia  anguste  elliptica  aliquantum  curvata,  pilis  appressis  bifidus 
obtectis,  marginibus  aeneis  coloratis.  Inflorescentia  paniculata  ad 
1 5  cm  longa.  Flores  glabri  albi;  rimus  tori  profunde  et  irregulariter 
lobatus;  tepala  3,  uno  dorsali  et  duobus  ventralibus,  lamina  4-6  mm 
longa;  nectarium  prominens  hippocrepiforme;  praebitor  pollinis  late 
conicus.  Fructus  lignosus,  lenticularis,  2-2.5  cm  diam.,  manifeste 
apiculata.  Semina  semicircularia  c.  1 .5  cm  longa. 


Typus:  Banks  of  the  Sale  River,  Kimberley  Division  of  Western 
Australia  (15°59'S,  124°39'E),  16  May  1986,  K.F.  Kenneally 
9676  (holo:  PERTH;  iso:  BRI,  CANB,  K,  NSW). 


Shrub  or  tree  to  10  m.  Bark  greyish  brown  with  shallow  linear 
fissures.  Stem  bark  reddish  brown,  the  young  stems  covered  with 
an  indumentum  of  reddish  brown  bifid  appressed  hairs  that  become 
grey  with  age.  Leaves  alternate,  simple,  papery,  petiolate,  narrowly 
elliptical,  often  somewhat  curved,  c.  12  cm  x  0.8  cm,  densely 
covered  with  appressed  silvery  hairs  with  a  bronze  flush  along  the 
margins  and  at  the  apex;  lateral  veins  numerous,  more  or  less 
parallel  with  the  midrib;  petiole  c.  0.7  cm  long.  Inflorescence 
terminal,  paniculate,  to  15  cm  long;  branches  covered  with  a 
dense,  appressed  rusty  indumentum  of  bifid  hairs;  bracts  imbricate, 
conspicuous  in  bud,  broadly  to  narrowly  ovate,  acute,  c.  2  mm  long, 
densely  appressed  pubescent  below,  sparsely  so  above, 
deciduous  before  or  during  anthesis.  Flowers  glabrous,  white, 
strongly  scented;  pedicels  1  mm  long;  torus  ±  transverse;  toral  rim 
deeply  and  irregularly  lobed  with  the  lobes  up  to  0.7  mm  long; 
tepals  3,  one  dorsal  and  two  ventral;  lamina  linear,  broadest  at  base, 
4-6  mm  long,  limb  ovoid  c.  1  mm  long;  nectary  prominently 
U-shaped;  pistil  c.  10  mm  long;  stipe  c.  0.5  mm  long;  pollen 
presenter  erect,  broadly  cone-shaped  c.  0.5  mm  high.  Fruit  woody, 
lenticular  2-2.5  cm  diam.,  with  thick  valves,  prominently  apiculate. 
Seeds  semi-circular,  c.  1 .5  cm  long. 


Other  specimens  examined.  Sale  River;  Kenneally  9575 
(PERTH);  1 2  May  1 987,  K.  Coate  s.n.  (BRI,  CANB,  DNA,  K,  NSW, 
NY,  PERTH). 
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Figure  3.  Grevillea  donaldiana.  A  &  B  —  digynous  flowers;  C  &  D  —  tepal  limb  with 
twinned  anthers;  E  —  leaf.  (From  Kenneally  9676  —  the  Type.) 


Distribution.  Known  only  from  the  Sale  River  (Gardner  District, 
Northern  Botanical  Province  —  Beard,  1 980)  where  it  occurs  as  a 
scattered  population  on  sandstone  scree  below  massive  cliffs. 

Flowering  Period.  May. 

Etymology.  The  specific  epithet  honours  Donald  J.  McGillivray  for 
his  contribution  to  Australian  botany  particularly  his  study  of  the 
genus  Grevillea. 


DISCUSSION 

Grevillea  donaldiana  is  unique  in  the  Proteaceae  in  possessing  only 
three  tepals  instead  of  the  usual  four  and  in  having  a  cup-shaped, 
irregularly  lobed  toral  rim.  Toral  appendages  of  this  sort  have  not 
been  seen  in  any  other  species  of  Grevillea  (R.  Makinson,  pers. 
comm.).  Occassional  flowers  exhibit  digyny  and  have  up  to  five 
tepals.  This  appears  to  have  arisen  by  the  fusion  of  two  florets. 

According  to  R.  Makinson  (pers.  comm.)  Grevillea  donaldiana 
appears  to  be  closely  related  to  G.  myosodes  but  differs  in  that  the 
latter  species  is  a  shrub  with  longer  pedicels,  wider  leaves  and  an 
entire  toral  rim. 
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his  willingness  in  providing  advice  on  the  relationship  of  those 
Kimberley  Grevillea  species  with  affinities  to  G.  donaldiana  is 
gratefully  acknowledged. 
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AN  UNUSUAL  FORM  OF  THE  SALTMARSH  GRASS 
SPOROBOLUS  VIRGINICUS  (L.)  KUNTH. 

By  A.R.  SMITH-WHITE  and  P.  ADAM, 

School  of  Biological  Science, 

University  of  New  South  Wales,  Kensington,  NSW  2033. 

Sporobolus  virginicus  is  the  most  widely  distributed  saltmarsh 
grass  in  Australia,  being  found  in  all  mainland  States.  Outside 
Australia  it  is  a  cosmopolitan  species,  occurring  on  saltmarshes  in 
tropical  to  temperate  regions.  The  species  is  very  variable  in  form 
and  also  in  chromosome  number.  The  basic  chromosome  number 
is  x  =  10  and  five  different  ploidy  levels  have  been  recorded  from 
Australian  populations  (Smith-White  1988). 

One  of  the  most  unusual  forms  that  we  have  recorded  occurs  on 
the  northern  shore  of  the  Greenough  River  mouth  in  W.A.  and  is 
pentaploid  (2n  =  50).  Instead  of  producing  1 -flowered  spikelets, 
as  in  normal  sexually  reproducing  forms,  this  form  exhibits 
inflorescence  proliferation  with  individual  florets  replaced  by  series 
of  plantlets  (Figure  1 ).  Bracts  at  the  base  of  plantlets  are  glume  like 
but  become  leaf  like,  sequentially  along  the  pedicel,  developing  a 
sheath,  ligule  and  blade.  The  bushy  character  of  the  inflorescence 
results  from  continued  apical  and  intercalary  growth  of  pedicels 
and  the  development  of  additional  plantlets.  That  the  plantlets  are 
potentially  important  in  the  reproduction,  spread  and  survival  of  this 
clone  has  been  demonstrated  by  Smith- White  (1984);  one 
hundred  plantlets  were  taken  from  several  inflorescences  in  the 
field  and  planted  into  damp  sand  in  pots  in  glasshouses  at  the 
University  of  N.S.W.  and  all  survived  a  two  month  trial  period, 
developing  roots  and  leafy  tillers.  Pentaploid  'populations’  of  S. 
virginicus  are  rare;  the  only  others  known  are  from  Hutt  Lagoon  in 
W.A.  in  which  the  inflorescence  is  reduced  with  a  few  undeveloped 
terminal  florets  and  from  Roebourne  in  W.A.  in  which 
inflorescences  develop  normally  but  are  pollen  sterile. 

We  first  observed  the  Greenough  River  sward  in  July  1980, 
growing  in  a  narrow  strip  of  saltmarsh  on  the  north  side  of  the 
estuary,  in  an  area  where  cars  pull  off  the  road.  In  June  1 987  the 
sward  was  again  studied  and  on  this  occasion  a  large  number  of 
the  proliferating  inflorescences  were  observed  extending  over 
about  200  m  of  shoreline.  This  is  a  much  larger  area  than  observed 
previously  but  we  do  not  know  whether  this  reflects  spread  of  the 
sward  or  more  favourable  conditions  for  inflorescence  production. 
The  ‘Viviparous’  pentaploid  is  sympatric  with  normal  diploid  plants 
and  the  two  forms  are  not  readily  distinguishable  in  the  field  unless 
inflorescences  are  present.  Sporobolus  plants  elsewhere  in  the 
estuary  appear  to  be  uniformly  diploid. 

As  far  as  is  known  this  pentaploid  clone  is  unique  in  Australia.  We 
would  welcome  material  of  S.  virginicus  showing  this  growth  form 
from  any  other  region.  The  sward  occupies  a  limited  area  and  could 
easily  be  destroyed  by  development  (e.g.  road  widening).  We 
hope  this  note  serves  to  draw  attention  to  the  existence  of  the 
sward  and  that  suitable  measures  can  be  taken  to  ensure  its  long 
term  survival. 
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5  cm 


Figure  1.  ‘Viviparous’  form  of  Sporobolus  virginicus  from  the  Greenough  River; 
specimen  No.  17960,  herb.-UNSW  &  PERTH. 
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AN  ANSWER  TO  THE  PUZZLE  OF  THE  TRACKS 

By  GARY  J.  MORGAN,  Western  Australian  Museum  and 
JOHN  D.  BLYTH,  Department  of  Conservation  and 
Land  Management,  Perth. 


In  an  earlier  article  in  the  Western  Australian  Naturalist  (Morgan  and 
Blyth,  1987),  we  posed  a  question  as  to  the  cause  of  numerous 
unusual  impressions  and  tracks  on  the  intertidal  flats  of  the  Murray 
River  delta. 

We  now  have  an  answer.  Dr  Ernest  Hodgkin  of  the  Environmental 
Protection  Authority  directed  our  attention  to  a  photograph  on  page 
57  of  his  report  on  the  Blackwood  River  Estuary  (Hodgkin,  1 978). 
Illustrated  are  the  puddling  tracks  of  silver  gulls,  Larus 
novaehollandiae,  which  mirror  exactly  the  tracks  found  by  us  on  the 
Murray  River.  Dr  Hodgkin  had  his  attention  drawn  to  the  puddling  of 
gulls  by  Mr  Jim  Lane,  leader  of  the  Waterbird  and  Wetlands  Research 
Group  with  the  Department  of  Conservation  and  Land  Management, 
a  long  time  bird  watcher  on  the  wetlands  around  Perth.  This 
revelation  concurs  with  the  gull  hypothesis  in  our  previous  note. 
Subsequently,  one  of  us  (J.B.)  has  observed  further  gull  puddling 
activity  in  the  Perth  environs  resulting  in  tracks  as  illustrated. 

Puddling  by  silver  gulls  has  been  previously  observed  in  the 
eastern  states  of  Australia.  In  ashort  note,  Collins  and  Collins  (1 976) 
mentioned  a  'double-shuffle'  action  of  gulls  puddling  for  food  items  in 
shallow  water  near  Beeac,  western  Victoria.  The  above  authors  also 
noted  the  behaviour  in  wading  birds  (e.g.  egrets)  but  it  is  also 
displayed  by  non-waders  such  as  the  magpie-lark,  Grallina 
cyanoleuca  (Prendergast,  1983;  Hobbs,  1986;  H.  Aston,  pers. 
comm.).  A  similar  ‘foot-pattering’  has  been  recorded  for  the  flame 
robin,  Petroica  phoenicea ,  in  non-aquatic  habitats  (Reynolds, 
1976). 
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BREEDING  SYSTEMS  OF  THE  WESTERN  AUSTRALIAN 
FLORA  III  :  AIZOACEAE 

by  G.J.  KEIGHERY' 

Department  Conservation  and  Land  Management, 

W.A.  Wildlife  Research  Centre, 

P.O.  Box  51,  Wanneroo,  W.A.,  6065 

ABSTRACT 

Information  on  the  breeding  systems  of  22  species  of  the  family 
Aizoaceae  is  given.  Cleistogamy  is  recorded  for  Sarcozona 
praecox  and  Mesembryanthemum  crystallinum.  Self  fertility  is 
common.  Inbreeding  species  have  been  noted  in  the  genera 
Gunniopsis,  Tetragonia  and  Trianthema. 

INTRODUCTION 

The  family  Aizoaceae  in  Western  Australia  consists  of  46  species 
(of  which  7  are  naturalized  aliens),  many  of  them  being  widely 
distributed  throughout  the  state  (Keighery,  1984).  Very  little 
information  is  available  on  the  biology  of  component  species, 
except  for  the  brief  notes  on  Carpobrotus  by  Black  (1 969)  and  the 
largely  taxonomic  study  on  Gunniopsis  by  Chinnock  (1983). 

MATERIALS  AND  METHODS 

Plants  were  cultivated,  for  breeding  system  studies,  from  wild 
collected  seed  or  cuttings.  In  general  those  large  succulent  genera 
were  represented  in  the  study  by  only  a  few  individuals,  but  were 
able  to  be  supplemented  by  cut  material  kept  in  water  to  observe 
flower  behaviour.  During  flowering,  plants  were  isolated  from 
insects,  and  observed.  Fortunately  in  the  Aizoaceae  anther 
dehiscence  and  stigma  maturation  are  readily  observable  and 
distinguishabel  in  morphology.  If  flowers  were  capable  of 
autogamy  (placing  its  own  pollen  onto  the  receptive  stigma),  and 
fruits  subsequently  formed  contained  seeds,  no  artificial  self 
pollinations  were  undertaken.  In  those  cases  where  autogamy  did 
not  occur,  artificial  self  pollinations  were  made. 

Voucher  specimens  are  deposited  in  Perth  and  Kings  Park. 
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Figure  1:  Inbreeding  flower  forms  of  Western  Australian  Aizoaceae. 

A-D:  Sarcozona  praecox,  scale  bar  1 0cm 

E-F:  Tetragonia  cristata,  scale  bar  5mm 

A:  Inflorescence* 

B:  Top  view  of  mature  flower 

C:  Side  view  of  mature  flower 

D:  Detail  of  mature  flower,  showing  “cap”  of  petals 

and  stamens  (one  side  removed),  x  10. 

E:  Top  view  of  open  flower 

F:  Side  view  of  open  flower 

*  Plant  growing  in  a  pot,  normally  in  the  wild  this  would  be  in  an  erect  position. 
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RESULTS 

Information  on  the  breeding  systems  of  22  species  of  the  family 
Aizoaceae  is  presented  in  Table  1 .  Further  notes  on  each  genus 
follow. 

Blake  (1969)  found  that  his  Carpobrotus  collections  were  self 
fertile,  on  flower  closure.  This  appears  to  hold  true  for  collections 
of  C.  edulis,  C.  modestus  and  C.  virescens.  However,  the  white 
flowered  from  of  C.  rossii  from  Quobba  appears  to  be  self 
incompatible,  unlike  Blake’s  pink  flowered  material  which  originated 
in  South  Australia,  suggesting  regional  variation  may  occur  in  this 
species. 


Gunniopsis  has  recently  been  revised  by  Chinnock  (1983),  who 
noted  that  the  majority  of  species  (11)  were  highly  protandrous 
(anthers  releasing  pollen  before  the  stigma  matures)  outcrossers 
with  brightly  coloured  flowers,  while  three  species  are  autogamous 
annuals  with  inconspicuous  flowers.  Chinnock’s  field  observations 
are  borne  out  by  the  species  studied  in  Table  1 ,  where  the 
autogamous  species,  G.  rubra,  has  small  greenflowers  with  the 
four  stamens  appressed  onto  the  stigma  at  flower  opening.  The 
stamens  dehisce  onto  the  stigma  at  or  just  before  the  flower 
opens.  Chinnock  suggests  that  such  a  system  also  occurs  in  G. 
propinqua  and  G.  septifraga,  and  further,  that  in  these  species 
pollination  may  occur  in  the  closed  bud  before  the  flower  opens. 
He  also  notes  that  cleistogamy  (flowers  never  open,  fertilised  by 
their  own  pollen  within  the  closed  flower)  may  occur  in  G. 
septifraga. 


Tetragonia  contains  several  large  perennial  species  which  are 
either  dioecious  or  have  separate  male  and  female  flowers, 
suggesting  a  high  degree  of  outbreeding.  For  example  Tetragonia 
decumbens  (an  introduced  species)  is  highly  protandrous  and  is 
commonly  visited  by  honey  bees  at  Cottesloe  Beach.  However, 
the  common  and  widespread  annual  species  (T.  cristata,  T. 
diptera,  T.  eremaea  and  T.  tetragonioides)  have  small 
inconspicuous  green  flowers  which  self  pollinate  on  flower  opening 
(figure  1 ,  E  and  F). 


In  Trianthema,  the  four  native  species  tested  (T.  cussackiana,  T. 
oxycalyptra,  T.  pilosa  and  T.  turgidifolia )  have  colourful  and 
protrandrous  flowers  which  in  several  species  cannot  self  pollinate 
because  of  the  difference  in  the  maturation  rates  of  the  stigma  and 
anthers.  The  naturalized  alien,  Trianthema  portulacastrum  has  small 
flowers  that  self  pollinate.  One  native  species  (T.  triquetra  Willd.) 
also  has  small  flowers  and  may  also  self  pollinate,  but  was  not 
available  for  testing. 
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Table  1  —  Breeding  Systems  of  Western  Australian  Aizoaceae 

floral 

No. 

No. 

plants 

biology 
(see  key 

self- 

pollina¬ 

Taxon 

*Carpobrotus  edulis 

used 

locality,  voucher 

below) 

tions 

(L.)  L.  Bolus 

C.  modestus  S.T.  Blake 

2 

1 

Cottesloe,  G.K.  s.n. 

Red  Gum  Spring,  Stirling 
Range,  GK  6801 

Pa/A 

C.  rossii  (Haw.) 

1 

Lake  Indoon,  GK  2440 

Pa/A 

Schwantes 

2 

Quobba,  GK  s.n. 

Pa/NA 

27/0 

C.  virescens  (Haw.) 
Schwantes 

1 

Cape  Leeuwin 

GK  s.n. 

Pa/A 

Disphyma  crassifolium 
(L.)  L.  Bel. 

5 

Lake  Austin,  Demarz  8037 

Pa/A 

— 

Gunniopsis  calcarea 
Chinnock 

5 

1  km  N.W.  Caiguna 

Demarz  9749 

Pa/ 

partially 

A 

4/4 

G.  quadrifida  F.  Muell. 

5 

Cue,  Demarz  2775 

M 

Pa/ 

partially 

A 

4/3 

G.  rubra  Chinnock 
Macarthuria  australis 

5 

5 

60km  E.  Mullewa,  GK  3318  Ho/A 

— 

Huegel 

Mes  embryan  th  emum 

Kings  Park,  Fairall  85 

Pa/NA 

4/4 

crystallinum  L. 

10 

31  °55’S  1 22  °22’E 

GK  2937 

Ho/A 

Mollugo  molluginea 

10 

Hamelin  Pool,  Demarz  7566 

1  Pa/A 

“ 

(F.  Muell.) 

Druce 

Sarcozona  praecox 

10 

Wyloo  Stn.  Demarz  4457 

Pa/A 

(F.  Muell.)  S.T.  Blake 

2 

near  Lake  Varley,  GK  2396 

cleist- 

ogam- 

ous 

Sesuvium  portulacastrum 

2 

31  °57’S  1  22  °22’E, 

GK  2909 

Pa/A 

L. 

Tetragonia  cristata 

2 

Quobba,  Demarz  9907 

Pa/A 

C.A.  Gard. 
ex  Prescott 

10 

10 

1  km  S.  Lake  Austin, 

Demarz  6943 

Ho/A 

— 

T.  diptera  F.  Muell. 

7 

30km  S.  Carnarvon, 

Demarz  9639 

Ho/A 

— 

T.  eremaea  Ostenf. 

T.  tetragonioides 

10 

5km  S.  Buningonia 

GK 1959 

Lake  Harris,  GK  3134 

Ho/A 

(Pallas)  Kuntze 

Trianthem  a  cussackiana 

4 

1  km  W.  Byro,  Demarz 

3316 

Ho/A 

F.  Muell. 

3 

Karratha,  GK  6479 

Pa/NA 

7/4 

T.  oxycalyptra  F  Muell. 

2 

37km  S.  Bamboo  Springs, 
Demarz  8388 

Pa/NA 

4/4 

T.  pilosa  F.  Muell. 

3 

Shay  Gap,  Demarz  4760 

Pa/A 

4/4 

T.  turgidi folia  F.  Muell. 

3 

Point  Sampson,  J.S.  Beard 
4560 

Pa/NA 

5/4 

*T.  portulacastrum  L. 

Flora  biology  key: 

4 

Willara,  Demarz  8795 

Pa/A 

— 

Pa:  Protandrous  (anthers  mature  before  stigma) 

Ho:  Homogamous  (anthers/stigma  mature  together) 

A:  Autogamous 

NA:  Not  Autogamous 

*No.  of  self  pollinators  attempted;  right  hand  side 
No.  of  fruits,  containing  mature  seed  set,  left  hand  side 


Most  of  the  smaller  genera  tested  (Disphyma,  Macarthuria,  Mollugo 
and  Sesuvium)  have  colourful  flowers  which  are  protandrous  and 
available  for  pollination  but  able  to  self  if  pollination  does  not  occur. 

Two  small  genera  deserve  further  mention.  Mesembryanthemum 
(previously  Gasoul)  crystallinum,  a  very  common  introduced 
species,  contains  forms  which  can  occasionally  be  cleistogamous 
or  which  only  open  a  small  amount  (voucher  GK  2937).  In  other 
sites  plants  with  larger  open  flowers  are  found,  e.g.  M.  crystallinum 
is  pollinated  by  Honey  bees  on  Lipfert  Island. 

Sarcozona  is  an  endemic  Australian  genus  of  two  species, 
confined  to  the  drier  regions  of  southern  Australia.  One  species,  S. 
praecox  occurs  in  Western  Australia.  During  1976  the  author 
collected  live  plants  (from  near  Lake  Varley),  which  flowered  in 
1977.  Flowering  occurred  from  July  to  October,  the  plants 
producing  numerous  small  cleistogamic  flowers  (Figure  1,  A-D), 
followed  by  fruits.  The  flowers  are  closed  by  the  four  sepals  which 
never  open,  and  a  cap  of  partially  fused  petals  (Figure  1  .D.). 

Cleistogamy  has  not  previously  been  reported  in  Sarcozona. 
Blacke  (1 969)  grew  and  flowered  Sarcozona  bicarinata  from  Lock, 
South  Australia  and  S.  praecox  from  Lake  Yarle,  Ooldea,  Lake 
Eyre,  Leigh  Creek  and  Port  Augusta  (all  in  South  Australia).  He 
found  the  plants  had  normal  open  flowers,  and  were  self  fertile. 
Collections  of  S.  praecox  from  the  Western  Australian  goldfields 
also  have  open  flowers. 


DISCUSSION 

A  wide  variety  of  breeding  systems  occur  in  Western  Australia 
Aizoaceae;  cleistogamy  has  been  shown  to  occur  in  Sarcozona 
praecox,  the  introduced  Mesembryanthemum  crystallinum,  and  is 
suspected  in  Gunniopsis  septifraga.  Inbreeding  forms  (or  species) 
with  inconspicuous  flowers  that  rapidly  self  pollinate  are  found  in 
Gunniopsis,  Tetragonia  and  Trianthemum.  However,  the  majority  of 
species,  though  mainly  self  fertile,  produce  colourful  protandrous 
flowers  and  are  outbreeding. 
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FROM  FIELD  AND  STUDY 

“Basil’s  Asparagus’’  ( Xerolirion  divaricata  A.S.  George):  The 
Man  Behind  The  Name  —  In  volume  46  of  the  Flora  of  Australia 
published  on  2nd  May  1  986,  the  first  volume  of  the  Flora  dealing 
with  Monocotyledons,  a  new  monotypic  genus  Xerolirion  in  the 
family  Xanthorrhoeaceae  was  described  by  Alex  George.  X. 
divaricata  was  given  the  vernacular  name  "Basil’s  Asparagus”  in 
the  Flora  and  the  purpose  of  this  note  is  to  place  on  record  the 
circumstances  surrounding  the  adoption  of  this  name. 

The  person  commemorated  is  Basil  H.  Smith  who  has  farmed  near 
Manmanning  for  many  years.  For  a  number  of  years  Basil  and  Mary 
Smith  have  collected  specimens  from  groups  in  which  several  of 
the  botanists  at  the  National  Herbarium  of  Victoria  are  especially 
interested  as  well  as  specimens  of  general  interest.  These 
specimens  have  been  incorporated  into  the  collections  of  the 
National  Herbarium  of  Victoria  with  duplicates  being  lodged  in  the 
Western  Australian  Herbarium  and  in  other  herbaria. 

Among  the  specimens  sent  in  by  Basil  Smith  in  mid-1984  was  a 
peculiar  plant  that  could  not  be  keyed  out  but  which  showed  an 
approach  to  Acanthocarpus  and  to  Lomandra  while,  at  the  same 
time,  being  reminiscent  of  Asparagus.  It  comes  as  no  surprise  that 
many  of  the  specimens  sent  in  by  Basil  and  Mary  Smith  either  have 
no  name  at  present,  represent  interesting  finds  of  rare  species  or 
extensions  of  the  range  of  distribution  of  known  species.  Later  in 
1 984  and  again  the  following  year  Basil  Smith  sent  in  further 
collections  of  this  species,  and,  as  there  was  no  scientific  name 
available  for  the  plant,  it  became  known  to  the  staff  at  the  National 
Herbarium  of  Victoria  as  "Basil's  Asparagus.”  This  name  in  turn 
found  its  way  back  to  Western  Australia  as  it  was  included  in  a  list 
of  determinations  sent  to  the  Smiths.  The  Smiths  were  not  the  first  to 
collect  this  species  but,  realizing  that  it  was  of  interest,  went  to  some 
lengths  to  find  additional  populations  of  it  and  collect  fertile  material  of 
both  sexes. 

While  carrying  out  field  work  in  Western  Australia  in  connection 
with  his  work  on  the  plant  he  was  describing  as  Xerolirion 
divaricata,  Alex  George  became  aware  that  the  name  “Basil’s 
Asparagus”  was  already  being  used  by  several  people  and 
consequently  he  adopted  it  as  the  vernacular  name  for  the 
species. 

—  J.H.  ROSS,  National  Herbarium  of  Victoria,  Birdwood  Avenue, 
South  Yarra,  Victoria,  3141 
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OBITUARY 

KEN  NEWBEY  (1  936-1  988) 

Kenneth  Raymond  Newbey,  a  member  of  the  Club  and  one  of  the 
most  respected  authorities  on  the  plant  life  and  ecology  of  the 
State’s  southwest,  died  at  too  early  an  age  at  Perth  on  July  23, 
1 988.  His  death  was  the  result  of  a  heart  virus  contracted  many 
years  earlier.  When  the  medical  condition  resulting  from  this  viral 
infection  precluded  heavier  duties  on  his  farm  Ken  turned  his 
attention  to  studying  the  native  flora. 


Figure  1.  Ken  Newbey  photographed  on  a  field  trip  in  the  Stirling  Range  National 
Park,  February  1962.  (Photograph  courtesy  Dr  J.S.  Beard.) 


Ken  Newbey  was  born  at  Katanning  on  June  11,1 936.  His  early 
years  were  spent  on  the  family  farm  at  Ongerup.  During  the  early 
1960s  Ken  came  to  the  attention  of  the  staff  of  the  Western 
Australian  Herbarium  when  he  submitted  voucher  specimens  for 
seed  collections  he  was  making.  Ken  had  an  association  with  Alf 
Gray  of  Albany,  a  well-known  seed  collector  and  propagator  and 
one-time  partner  in  Yilgarnia  Wildflower  Nursery  with  prominent 
forester  of  the  northwest  and  nurseryman  Fred  Lullfitz.  In  February 
1 962  the  newly  appointed  director  of  Kings  Park,  Dr  J.S.  Beard, 
visited  the  Albany  area  to  acquire  seed  for  the  botanic  garden’s 
nursery.  During  an  excursion  to  the  Stirling  Range  National  Park  Alf 
Gray  introduced  Dr  Beard  to  a  young  and  enthusiastic  protege  by 
the  name  of  Ken  Newbey  (Fig.  1 ).  Over  the  years  Ken's  reputation 
as  a  meticulous  field  collector  grew  as  he  began  to  make  exhaustive 
studies  of  the  plants  of  the  southwest.  In  1 969  his  reputation  was 
further  enhanced  by  the  publication  of  Part  1  of  West  Australian 
Plants  for  Horticulture  published  by  the  Society  for  Growing 
Australian  Plants. 
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In  1 973  after  gaining  a  matriculation  by  part-time  correspondence 
studies,  Ken  applied  for  direct  entry  to  Murdoch  University’s  M. 
Phil,  degree  programme.  It  is  not  surprising  that  this  application  was 
strongly  supported  by,  among  others,  Professor  Jack  Loneragan,  in 
the  School  of  Environmental  and  Life  Sciences.  In  1980  Ken 
graduated  with  a  thesis  entitled  The  Vegetation  of  Central  South 
Coastal  Western  Australia.  From  this  point  Ken  vigorously  pursued 
a  number  of  research  projects  principally  in  the  field  of  vegetation 
studies.  Notable  among  these  projects  were  his  contributions  to  the 
biological  survey  of  the  Goldfields  and  the  vegetation  map  and 
survey  of  the  Fitzgerald  River  National  Park. 

His  professional  expertise  aside,  Ken  made  an  outstanding 
contribution  with  his  unique  ability  to  translate  ecological  concepts 
into  practical  realities.  He  was  a  tireless  worker  for  raising  the 
conservation  ethic  in  the  farming  community  and  for  attempting  to 
initiate  a  responsible  approach  by  government  to  the  release  of  new 
land  for  agriculture.  It  was  Ken's  farming  background  that  gave 
credibility  to  his  concerted  attempts  to  focus  attention  on  what  was 
happening  to  the  agricultural  lands  of  the  southwest.  In  recognition 
of  Ken's  botanical  endeavours  and  ability  to  communicate  scientific 
information  to  community  groups  he  was  awarded  a  Churchill 
Fellowship  in  1 987  to  study  international  Biosphere  Reserves.  It 
was  during  the  early  phase  of  this  overseas  study  tour  that  Ken’s 
health  suddenly  deteriorated  and  he  was  forced  to  curtail  his  trip 
and  return  to  W.A.  With  uncertainty  about  the  prognosis  of  his 
medical  condition  Ken  was  as  usual  incredibly  pragmatic  in  his 
approach.  He  contacted  colleagues  about  ongoing  research 
projects,  attempted  to  finalise  papers  in  progress  and  talked 
enthusiastically  about  all  the  ideas  he  had  for  the  future.  And  then 
suddenly  he  was  no  longer  with  us.  His  passing  left  colleagues  and 
friends  with  a  sense  of  deep  regret  that  such  an  early  and  untimely 
death  had  robbed  the  State  of  one  of  its  most  dedicated  students  of 
natural  history. 

Although  Ken  is  sadly  no  longer  with  us,  he  will  be  remembered  for 
his  outstanding  contribution  to  the  State’s  natural  history  and 
commemorated  in  the  plant  names  Acacia  newbeyi,  Grevillea 
newbeyi,  Eucalyptus  newbeyi  and  Thysanotus  newbeyi.  He  is 
survived  by  his  wife  Brenda  and  three  sons. 


—  K.F.  Kenneally 
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ABSTRACT 


A  preliminary  botanical  survey  of  the  surrounds  of  Napier  Broome  Bay 
and  Vansittart  Bay  in  the  Northern  Kimberley  Division  of  Western 
Australia  was  undertaken  in  1984.  Descriptions  of  19  vegetation  types 
and  an  annotated  species  list  of  438  species  are  presented.  Previous 
studies  of  the  biological  and  physical  environment  are  reviewed.  A 
brief  history  of  land  use  and  botanical  exploration  is  presented.. 
Conservation  status  and  botanical  significance  of  the  vegetation  types 
are  discussed. 
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INTRODUCTION 

A  botanical  survey  of  a  remote,  inaccessible  and  poorly  documented 
area  of  the  northern  Kimberley  Division  of  Western  Australia  was 
undertaken  in  May  1984  during  the  ‘Dry’  season.  Descriptions  of 
vegetation  types  and  an  annotated  list  of  species  supported  by  voucher 
collections  are  presented  in  this  paper.  A  complete  set  of  voucher 
specimens  is  lodged  with  the  National  Herbarium  of  Victoria  (MEL). 
Duplicate  specimens  for  most  collections  are  lodged  with  the  Western 
Australian  Herbarium  (PERTH)  and  with  specialists  for  particular 
taxa. 

LOCALITY 

The  study  area  includes  the  surrounds  of  Vansittart  Bay  and  Napier 
Broome  Bay  (Map  1).  The  majority  of  collecting  sites  for  the  expedition 
were  confined  to  the  peninsula  separating  Vansittart  Bay  and  Napier 
Broome  Bay.  This  peninsula  is  referred  to  throughout  this  paper  as  the 
Anjo  Peninsula  (Map  2).  The  remainder  of  the  study  area  is  reported 
from  limited  observations,  published  and  unpublished  accounts,  aerial 
photography  and  LANDSAT  imagery. 

The  only  permanently  inhabited  settlement  within  the  study  area  is 
Kalumburu  (latitude  14°15’S,  longitude  126°36’E). 


CLIMATE 

The  northern  Kimberley  Division  has  a  dry  monsoonal  climate  which 
is  discussed  in  detail  by  Slatyer  (1960)  and  Beard  (1979).  The  study  area 
has  a  dry  monsoonal  climate.  The  only  recording  station  within  the 
study  area  is  at  Kalumburu.  The  average  annual  rainfall  at  Kalumburu 
is  1050  mm.  Rainfall  is  virtually  restricted  to  the  ‘Wet’  season  between 
October  and  April.  The  mean  maximum  and  minimum  temperature  in 
November  is  37.7  °C  and  24.5  °C  and  in  July  is  31.9 °C  and  14.9 °C 
(respectively  the  hottest  and  coldest  months)  with  a  virtual  absence  of 
frosts.  Monthly  mean  relative  humidity  reaches  a  maximum  of  74%  in 
February  and  a  minimum  of  37%  in  August.  Speck  (1960)  calculates  the 
mean  growing  period  for  useful  pasture  at  21.7  weeks,  commencing  on 
December  6th  with  a  mean  variability  in  commencement  date  of  2.7 
weeks.  The  growing  period  exceeds  16  weeks  for  all  available  records. 

HISTORY 

Vansittart  Bay  and  Napier  Broome  Bay  were  named  by  Lieut.  Phillip 
Parker  King  in  October  1819  (King  1827;  Lee  1925)  whilst  surveying  the 
Kimberley  coast  for  the  British  Admiralty  on  HMS  Mermaid . 
Although  Tasman  visited  the  coast  in  1644  (Feeken  1973),  no  details  of 
landings  survive  and  Allan  Cunningham,  who  accompanied  King,  is 
credited  with  making  the  first  botanical  collections  from  the  Kimberley 
(Fig.  1). 

Appendix  1  details  Cunningham’s  Vansittart  Bay  collections.  A  report 
on  Cunningham’s  exploration  was  published  as  an  appendix  to  King’s 
narrative  (Cunningham  1827).  Although  many  previously  unknown 
species  were  recognised  and  collected  by  Cunningham  (including  at 
least  one  still  undescribed  species),  the  new  species  were  not  prepared 
for  publication.  The  collections  were  however  available  to  George 
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Figure  1.  Allan  Cunningham  (1791-1839),  botanist  accompanying  Lieut.  P.P.  King’s 
hydrographic  surveys  of  coastal  Australia. 

Bentham  during  preparation  of  his  Flora  Australiensis  (Bentham 
1863-78).  Extracts  of  Cunningham’s  diary  have  been  published  by  Lee 
(1925). 

The  next  examination  of  the  flora  of  the  study  area  was  in  1901  when 
Frederick  Slade  Drake-Brockman  led  the  North  Kimberley  Expedition, 
accompanied  by  Charles  Crossland  and  Dr  F.M.  House  as  naturalist 
and  botanist  (Brockman  1902).  Brockman  explored  the  surrounds  of 
Vansittart  Bay  and  Napier  Broome  Bay  during  the  first  half  of 
October,  with  a  view  to  establishment  of  a  port  to  serve  the  northern 
Kimberley.  Sites  in  the  south-eastern  corner  of  Vansittart  Bay  and  in 
the  south-western  corner  of  Napier  Broome  Bay  were  considered 
worthy  of  further  investigation,  and  were  later  explored  from  the  sea 
(see  Perez  1977)  during  coastal  surveys.  Although  House  (in  Brockman 
1902)  obtained  a  number  of  botanical  specimens  whilst  attached  to  the 
North  Kimberley  Expedition,  these  have  not  been  located. 

Gardner  (1923)  observed  in  regard  to  House’s  botanical  endeavours 
that  “no  notes  were  taken  on  the  habit  or  occurrence  of  species,  no 
precise  localities  were  given,  and  the  specimens  themselves  were  mostly 
fragmentary.” 

The  first  European  settlement  in  the  study  area  was  the  establishment 
of  the  Benedictine  Drysdale  River  Mission  at  Pago  where  a  landing  was 
made  on  the  8th  July  1908.  The  history  of  the  Mission,  later  known  as 
Kalumburu,  is  admirably  detailed  by  Perez  (1977).  Visits  by  naturalists 
followed  shortly  after. 
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On  the  14th  October  1909,  Mr  Gerald  F.  Hill,  a  collector  of  plants  ami 
birds  arrived  at  the  Mission  with  recommendations  from  Abbot  Torre^ 
(of  the  Mother  House  at  New  Norcia)  and  the  Western  Australia^ 
Museum.  Hill  was  the  guest  of  the  monks  for  a  few  weeks  (and  latef 
presented  St  Gertrude’s  boarding  school  at  New  Norcia  with  ^ 
collection  of  stuffed  and  mounted  local  birds).  Many  of  Hill’s  plant 
collections  from  this  period  are  located  at  the  National  Herbarium  of 
Victoria  (MEL),  and  although  specimens  from  Napier  Broome  Bay 
have  not  been  located,  may  be  presumed  lodged  there  [as  Calandrinici 
uniflora ,  Hill  114,  14th  February  1910,  Parry  Harbour  (on  the  western 
side  of  the  Bougainville  Peninsula),  Western  Australia,  MEL  2000743]. 

As  Perez  notes,  “Mr  Hill  was  the  first  in  a  long  succession  of  naturalists> 
anthropologists  and  scientists  from  other  states  of  the  Commonwealth 
and  from  overseas,  who  visited  the  Mission  in  increasing  numbers.” 

By  1914  the  Bovril  Cattle  Station  had  been  established  at  the  Drysdal^ 
River  with  900  head  of  cattle,  but  was  abandoned  by  1921.  Th^ 
establishment  of  feral  cattle,  goats  and  pigs  dates  from  this  period. 

Crossland’s  1905  expedition  with  W.V.  Fitzgerald  was  outside  thQ 
study  area  —  no  collections,  other  than  Cunningham’s  are  cited  for 
Vansittart  Bay,  in  Fitzgerald  (1919). 

W.R.  Easton  led  the  1921  Kimberley  Exploration  Expedition  which 
was  accompanied  by  Charles  Austin  Gardner,  later  to  be  appointed 
Western  Australian  Government  Botanist  (Fig.  2).  The  appointment 
of  Gardner  to  Easton’s  expedition  was  “an  event  which  had  a 
momentous  influence  on  his  career  and  thrust  him  into  botanical 
notice”  (Serventy  1970). 


Figure  2.  Charles  A.  Gardner  (1896-1970),  botanist,  photographed  on  surveyor  W.R. 
Easton’s  Kimberley  Exploration  Expedition,  April-October  1921.  (Photo  courtesy  W.A. 
Museum). 
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Gardner’s  collections  from  Vansittart  Bay  and  Napier  Broome  Bay  are 
included  as  Appendix  2.  The  report  prepared  from  Gardner’s 
observations  and  collections  (Gardner  1923)  provides  the  first 
significant  vegetation  description  for  the  Kimberley. 

Settlement  in  the  study  area,  apart  from  the  Mission,  was  rarely 
successful.  Experimental  cotton  farming  on  Sir  Graham  Moore  Island 
around  1921  or  1922  was  a  failure.  In  July  1926  Willie  Reid  settled  in 
Vansittart  Bay  at  a  place  later  known  as  Kingana.  Initially  Reid  lived 
aboard  a  lugger,  but  later  settled  on  shore.  Reference  to  Reid’s  lifestyle 
is  made  in  Perez  (1970).  Reid  was  removed  for  security  reasons  at  the 
beginning  of  World  War  Two. 

The  period  from  1942-1947  saw  Kalumburu,  Pago,  Sir  Graham  Moore 
Island  and  Truscott  Air  Base  as  centres  of  military  operations. 
Construction  commenced  at  Truscott  in  March  1944  for  a  joint 
U.S. A. -Australian  air  base  for  the  recapture  of  Timor  and  surrounding 
areas  from  the  Japanese  forces.  Truscott  officially  closed  on  16th  July 
1947,  although  disposal  of  war  surplus  continued  for  some  years  (Perez 
1970,  1981). 

Harold  F.M.  Broadbent  spent  most  of  November  and  December  1952 
at  Kalumburu  and  lodged  collections  at  the  Royal  Botanic  Gardens, 
Kew,  England  (K)  and  at  the  British  Museum  —  Natural  History  (BM). 

The  North  Kimberley  Survey  and  Mapping  Expedition  of  1954 
(Morgan  1955)  opened  road  access  to  Kalumburu,  and  the  CSIRO 
Land  Research  Series  report  prepared  from  photo-interpretation  and 
from  field  work  in  1954  (Speck  et  al.  1960)  represents  a  new  phase  of 
botanical  exploration  in  the  region.  Speck  and  Lazarides’  collections 
are  lodged  principally  in  the  Australian  National  Herbarium  (CANB), 
although  duplicate  collections  are  also  lodged  in  other  Australian 
herbaria  and  at  the  Royal  Botanic  Gardens,  Kew,  England. 

This  period  also  marks  the  entrenchment  of  the  cattle  industry  in  the 
northern  Kimberley  and  the  introduction  of  pigs  and  goats  to  Sir 
Graham  Moore  Island  (Perez  1977). 

Acceptable  roads  and  an  air-strip  have  facilitated  access  to  Kalumburu 
settlement  and  immediate  environs.  Contemporary  collectors  include 
Lawrie  Johnson,  Lindsay  Prior,  Ian  Brooker,  Lyn  Craven,  David 
Symon,  Norm  Byrnes  and  Ian  Crawford. 

Preparation  of  an  inventory  of  the  flora  of  the  Kimberley  will  be 
facilitated  by  the  current  programs  of  computerising  herbarium 
records. 

Contemporary  collections  of  Beard,  Hnatiuk,  Kenneally  and  Wilson 
have  been  associated  with  vegetation  surveys  (see  Previous  Vegetation 
Studies). 


NARRATIVE 

Apart  from  the  area  between  Kalumburu  and  Pago,  Vansittart  Bay  and 
Napier  Broome  Bay  are  remote  from  any  serviceable  tracks  and  vehicle 
access  is  prohibitively  difficult  (Major  Joe  Macdonald,  Royal 
Australian  Army  —  NORFORCE  pers.  comm.).  Access  was  obtained 
by  sea  and  by  air. 

The  current  survey  party  comprised  three  botanists,  S.J.  Forbes 
(National  Herbarium  of  Victoria),  E.A.  Chesterfield  (State  Forests  and 
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Lands  Service,  Victoria)  and  J.H.  Willis  (formerly  National  Herbarium 
of  Victoria),  a  zoologist,  K.C.  Norris  (honorary  at  National  Museum  of 
Victoria),  a  land  systems  analyst,  J.  Aldrick  (Soil  and  Land  Appraisal, 
Maleny,  Queensland),  a  photographer,  Colin  Totterdell  (CSIRO  Div. 
of  Plant  Industry)  and  W.A.  Papst,  a  soil  conservationist  and  radio* 
operator  (Soil  Conservation  Authority,  Victoria). 

Fieldwork  was  planned  by  photo-interpretation  of  1969  1:25,000  black 
and  white  air-photos,  and  consideration  of  logistic  constraints.  Ten 
localities  were  visited  and  a  total  of  32  soil  profiles  described. 
Observations  and  collections  were  restricted  to  within  a  few  kilometres 
of  each  locality  (see  Map  1). 

Fieldwork  was  carried  out  between  May  19  and  May  31,  1984  during 
the  Dry  season.  Collections  of  Forbes  (nos.  2038-2270),  Chesterfield 
(nos.  239-409)  and  Willis  (243  collections,  unnumbered)  were  mads 
during  this  period.  A  few  additional  collections  were  made  by  Papst  as 
voucher  specimens  for  photographs  by  Totterdell. 

The  party  left  Wyndham  aboard  HMAS  Geraldton  on  May  18  and 
landed  at  West  Governor  Island  on  May  19-20.  Geraldton  then  ferried 
the  party  to  West  Bay,  to  the  landing  for  the  abandoned  wartime 
Truscott  airbase. 

A  base  camp  at  West  Bay  was  made  from  May  20-23.  A  Bell  412 
helicopter  on  charter  to  BHP  Oil  and  Gas  Division  and  based  at 
Troughton  Island  was  made  available  to  visit  Pauline  Bay,  Cone 
Mountain  and  the  base  of  the  Anjo  Peninsula  on  May  22.  On  May 
23-24  HMAS  Cessnock  shifted  base  camp  from  West  Bay  to  Pauline 
Bay.  During  this  same  period  the  party  (apart  from  J.H.  Willis  and 
W.A.  Papst)  were  transported  by  helicopter  to  Woppinbie  Creek  and 
returned  to  Pauline  Bay  which  remained  as  base  camp  until  May  28. 
The  helicopter  was  used  to  provide  access  to  Pirn  Hill  and  the  base  of 
the  Anjo  Peninsula  on  May  26.  Cessnock  provided  access  to  August 
Point  on  May  28,  the  northern  arm  of  Seaflower  Bay  on  May  29  and  to 
the  tip  of  the  Anjo  Peninsula  near  Sharp  Point  from  May  29-31. 
Aldrick  returned  to  Troughton  Island  by  helicopter  on  May  31  and  the 
remainder  of  the  party  returned  to  Wyndham  aboard  Cessnock  on 
June  1. 


LAND  SYSTEMS 

A  land  systems  map  of  the  Northern  Kimberley  at  1:2,000,000 
accompanies  Speck  (1960c).  A  more  detailed  land  systems  map  for  the 
most  intensively  sampled  region  within  the  study  area,  the  Anjo 
Peninsula,  drafted  at  1:80,000,  is  provided  (Map  2).  The  Anjo 
Peninsula  covers  around  550  sq.  km  out  of  the  total  54,700  sq.  km 
mapped  by  Speck  and  includes  six  of  the  nine  land  systems  identified 
by  Speck.  An  additional  prominent  land  unit  (Pago,  Unit  2)  has  also 
been  delineated.  A  brief  description  of  the  seven  mapping  units  is 
provided  below.  Note  that  certain  vegetation  communities  characterise 
land  systems  however,  others  are  either  more  widely  distributed  (such 
as  the  Riverine  and  Acacia  Communities)  or  have  a  restricted 
distribution  (such  as  the  Melaleuca  viridiflora  Association).  The  reader 
is  referred  to  Speck  for  further  details.  The  vegetation  communities  are 
described  in  a  later  section. 
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1.  Barton  Land  System  (Bn) 

Eucalyptus  tectifica  Association  1  dominates  gently  undulating  volcanic 
areas.  Eucalyptus  latifolia  —  E.  tetrodonta  Association  occurs  on  more 
extensive  flats.  Eucalyptus  grandifolia  and  E.  confertiflora  may  be  present 
on  poorly  drained  sites  (Speck  1960a)  but  were  not  recorded  in  the 
study  area. 

Soils  are  typically  skeletal  red  earths  with  patches  of  fine-textured 
yellow  podzolics  and  grey  cracking  clays. 

Main  occurrences  of  the  Barton  Land  System  are  in  the  south-east  of 
the  Peninsula,  with  Napier  and  Foster  Land  Systems. 


2.  Napier  Land  System  (N) 

Eucalyptus  tectifica  Association  1  dominates  rugged,  dissected  volcanic 
areas.  Within  the  Napier  Land  System  Unit  1  of  Speck  is  subdivided  to 
accommodate  an  area  of  sub-laterite  etch  surface  on  the  volcanics.  The 
Unit  (la)  distinguishes  areas  formerly  laterite-capped,  now  with 
exposed  etch  surface  at  the  base  of  the  old  deep  weathering  zone.  A  few 
blocks  of  laterite  detritus  usually  remain. 

Soils  are  predominately  skeletal  red  earths  with  patches  of  grey 
cracking  clays. 

Main  occurrences  of  the  Napier  Land  System  are  in  the  south-east  of 
the  Peninsula,  with  Barton  and  Foster  Land  Systems. 

3.  Foster  Land  System  (F) 

Eucalyptus  bleeseri  —  E.  tetrodonta  —  E.  miniata  Association  dominates 
laterite-capped  volcanic  country  consisting  of  numerous  small  mesas 
and  some  larger  undulating  upland  areas,  commonly  fringed  by  a  scarp 
on  the  southern  or  eastern  edges.  Eucalyptus  bleeseri  is  dominant  on 
lateritic  plateaux  on  skeletal  laterite.  Calytrix  exstipulata  —  C.  achaeta 
Alliance  is  restricted  to  exposed  laterite.  Eucalyptus  tetrodonta  is 
prominent  on  broken  country  with  areas  of  deeper  soil  and  increased 
run-off. 

Soils  are  mostly  skeletal  laterites. 

Main  occurrences  of  the  Foster  Land  System  are  in  the  south-east  of 
the  Peninsula,  with  Barton  and  Napier  Land  Systems. 


4.  Pago  Land  System  (P/P2) 

Eucalyptus  tetrodonta  —  E.  miniata  Association  dominates  the 
undulating  sandstone  country  and  gently  sloping  plains  bounded  by 
sandstone  scarps  on  deep  sandy  soils. 

Unit  2  is  distinguished  by  lateritic  podzolic  soils  and  occupies  much  of 
the  northern,  relatively  flat  areas  of  the  Peninsula.  Unit  2  includes 
significant  occurrences  of  the  Eucalyptus  latifolia  —  E.  tetrodonta 
Association,  the  Eucalyptus  polycarpa  —  E.  apodophylla  Alliance  and  the 
Eucalyptus  bleeseri  —  E.  tetrodonta  —  E.  miniata  Association. 

Soils  are  mostly  deep  yellow  sands  and  lateritic  podzolics  (Unit  2). 
The  Pago  Land  System  dominates  the  Peninsula. 
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Map  2  —  Land  systems  of  the  surrounds  of  Vansittart  Bay  and  Napier  Broome  Bay 

Scale  1  :  80  000  approx. 
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Land  systems  mapped  by  J.  Aldrick 
Map  draughted  by  L.  Matthews. 


5.  Buldiva  Land  System  (B) 

Eucalyptus  herbertiana  Sub-alliance  characterises  the  skeletal  soils  on 
rugged  exposed  sandstones. 

Soils  are  mostly  skeletal  sands  and  bare  rock. 

The  Buldiva  Land  System  is  second  only  to  the  Pago  Land  System 
within  the  Peninsula. 

6.  Carpentaria  Land  System  (C) 

Shoreline  Communities  occur  on  saline  mud  flats  liable  to  flooding  at 
high  tide,  coastal  beaches  (Unit  la)  and  coastal  dunes  (Unit  lb). 

The  Carpentaria  Land  System  occurs  in  depositional  plains  of  Recent 
origin. 


PREVIOUS  VEGETATION  STUDIES 

Speck  (1960a)  and  Lazarides  (1960)  published  the  first  comprehensive 
account  of  vegetation  in  the  Kimberley  based  on  air  photo 
interpretation  and  limited  ground  traverse  (Stewart  1960).  A  total  of  76 
vegetation  and  15  pasture  units  are  defined  on  the  basis  of  dominant 
overstorey  species,  structure  and  pasture  species.  Although  the 
vegetation  units  are  not  mapped  as  such,  recurring  patterns  of 
topography,  soils  and  vegetation  are  mapped  as  land  systems  by  Speck 
(1960c).  The  general  distribution  of  vegetation  units  may  be  inferred 
from  the  land  systems  map.  The  difficulty  of  mapping  the  vegetation 
units  themselves  is  discussed  by  Beard  (1979). 

The  1:1,000,000  vegetation  map  and  explanatory  notes  of  Beard 
provide  the  foundation  to  contemporary  studies  of  Kimberley 
vegetation.  Beard  recognises  six  mapping  units  within  the  study  area. 
Later,  more  detailed  survey  on  the  Bougainville  Peninsula  recognises 
nine  mapping  units  (Beard,  Clayton-Greene  &.  Kenneally  1984)  in  an 
area  only  resolvable  into  2  units  at  the  1:1,000,000  scale. 

A  detailed  report  on  the  vegetation  and  flora  of  the  Mitchell  Plateau, 
about  70  km  south-west  of  the  study  area  recognises  21  vegetation 
types  (Hnatiuk  (Sc  Kenneally  1981). 

Preliminary  surveys  are  available  for  Cape  Londonderry  (George  1978), 
the  Drysdale  River  National  Park  (Kabay  <Sc  Burbidge  1977);  and  the 
islands  of  the  north-west  Kimberley  (Burbidge  and  McKenzie  1978. 


VEGETATION  COMMUNITIES 

The  vegetation  of  the  study  area  has  been  subdivided  into  19  units 
which  have  been  named  in  accord  with  Speck  (1960a)  and  Hnatiuk  <Sc 
Kenneally  (1981)  as  far  as  possible.  The  units  are  described  from 
observations  made  at  the  collecting  sites  (see  Map  1)  and  are  intended 
as  a  preliminary  description.  More  intensive  sampling,  especially 
during  the  Wet  season,  would  allow  a  more  comprehensive 
classification  of  the  vegetation. 

The  use  of  the  terms  alliance,  association  and  community  therefore 
follow  Beadle  and  Costin  (1952)  and  Beadle  (1981).  Association  is  used 
as  the  basic  unit  of  classification  and  associations  have  been  grouped 
into  alliances  and  sub-alliances. 
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The  association  is  defined  as  a  community  in  which  the  dominant 
stratum  exhibits  uniform  floristic  composition,  the  community  usually 
exhibiting  uniform  structure.  Community  is  here  applied  as  a  general 
term.  Vegetation  structure  is  defined  in  accord  with  Specht,  Roe  & 
Broughton  (1974).  The  independence  of  the  overstorey  and  ground 
storey  vegetation  in  the  Kimberley  is  remarked  on  by  Beard  (1979) 
however  within  the  study  area  there  is  a  reasonable  consistency  of 
association.  The  distribution  of  vegetation  units  within  the  study  area 
is  determined  by  the  interaction  of  geology,  soils  and  topography. 
These  factors  are  discussed  in  the  vegetation  descriptions  and  each  unit 
is  allocated  to  one  or  more  land  systems. 

Air  photo  interpretation,  soil  profiles  and  field  notes  on  vegetation  and 
geology  provide  the  basis  for  a  vegetation  classification  that  is  in  accord 
with  previous  studies  of  the  northern  Kimberley.  A  generalised 
vegetation  and  geological  map  (Map  1)  has  been  prepared  based  on 
LANDSAT  imagery  and  interpretation  of  the  Drysdale-Londonerry 
1:250,000  Geological  Scries  map  sheet  (Gellatly  (Sc  Sofoulis  1969). 

1.  EUCALYPTUS  TECTIFICA  SUB-ALLIANCE  (Figure  3) 

E.  tectifica  Association  1 

A  park-like  low  open-woodland  dominated  by  Eucalyptus  tectifica  and 
referable  to  the  E.  tectifica  Association  of  Speck  (1960a)  was  observed 
near  Cone  Mountain  (on  traverse  from  Woppinbie  Creek).  Scattered 
small  trees  of  Planchonia  careya  form  a  very  sparse  understorey. 
Planchonia  careya  forms  an  orchard-like  woodland  in  local  depressions, 
sometimes  with  occasional  stunted  Eucalyptus  tectifica.  Terminalia  spp. 
may  replace  Planchonia  careya  in  other  sites  (as  observed  south  of 
Kalumburu).  The  ground  storey  is  dominated  by  perennial  grasses  to 
0.5  m  including  Themeda  triandra,  Sehima  nervosum ,  Dichanthium 
tenuicidum  and  Chrysopogon  latifolius. 

The  annual  cane-grass,  Sorghum  stipoideumy  overtops  the  perennials  but 
is  rather  sparsely  distributed.  The  soil  is  the  Fine-textured  Yellow 
Podzol  of  Speck  (1960b),  developed  on  basalt  from  Carson  Volcanics. 

The  Association  is  restricted  to  the  Barton,  Napier  and  Foster  Land 
Systems  and  the  principal  occurrences  are  in  the  south  of  the  study 
area. 

2.  EUCALYPTUS  TECTIFICA  SUB-ALLIANCE 
E.  tectifica  Association  2 

A  low  woodland  dominated  by  Eucalyptus  tectifica  was  observed  on  the 
dissected  basalt  scarp  of  Seaflower  Bay.  The  dominance  of  annual  cane- 
grass,  Sorghum  spp.,  the  presence  of  a  sparse  small  tree  layer  including 
Dolichandrone  heterophylla,  Erythrophleum  chlorostachys  and  the  cycad, 
Cycas  basaltica  and  the  virtual  absence  of  perennial  grasses  distinguish 
this  from  Eucalyptus  tectifica  Association  I. 

The  presence  of  the  rare  tree  Eucalyptus  fitzgeraldii  in  this  Association  is 
noteworthy. 

Eucalyptus  tectifica  Association  2  is  described  and  mapped  as  E.  tectifica 
savanna  woodland  by  Beard,  Clayton-Greene  and  Kenneally  (1984)  for 
the  Bougainville  Peninsula.  A  similar  association  is  reported  for  the 
Mitchell  Plateau  (Hnatiuk  &.  Kenneally  1981). 
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The  Association  is  on  Igneous  Red  Earths  of  Speck  (1960b)  between 
scree,  boulders  and  massive  outcroppings  of  basalt  from  Carson 
Volcanics  on  variable  slope. 

The  Association  is  restricted  to  the  Napier  Land  System  fringing  much 
of  the  Bougainville  Peninsula  within  the  study  area. 


3.  EUCALYPTUS  HERBERTIANA  SUB-ALLIANCE  (Figure  4) 

A  low  open  woodland  with  occasional  scattered  trees  of  Eucalyptus 
herbertiana  and  E.  ollaris  or  Eucalyptus  sp.  aff.  papuana .  A  diverse  sparse 
understorey  of  small  trees  characterise  the  sub-alliance.  Ficus  platypoda , 
Owenia  vemicosa ,  Petalostigma  pubescens ,  Planchonella  pohlmanniana , 
Terminalia  carpentariae  and  Xanthostemon  paradoxus  are  locally 
dominant.  Eucalyptus  brackyandra  is  an  occasional  small  tree,  especially 
on  steeper  slopes.  A  very  sparse  ground  layer  includes  Plectrachne 
pungens  and  Trachymene  didiscoides. 

Eucalyptus  ollaris  [E.  dichromophloia  auct.]  has  a  broad  ecological 
amplitude  and  is  less  useful  for  describing  the  sub-alliance. 

The  sub-alliance  is  restricted  to  the  rugged,  outcropping  King  Leopold 
Sandstones  and  associated  skeletal  sandy  soils. 

The  sub-alliance  is  widespread  in  the  study  area  and  is  restricted  to  the 
Buldiva  Land  System. 


4.  EUCALYPTUS  TETRODONTA  SUB-ALLIANCE 

Eucalyptus  tetrodonta  Association 

A  low  open  forest/ woodland  dominated  by  Eucalyptus  tetrodonta  with  a 
floristically  depauperate  understorey  dominated  by  Sorghum  stipoideum 
was  observed  on  shallow,  gravelly  sands  at  West  Bay.  The  Association 
is  reported  by  Speck  (1960b),  and  is  restricted  to  areas  of  the  Pago  Land 
System. 

The  soil  is  described  as  Coarse-textured  Yellow  Podzolic  by  Speck 
(1960b)  and  is  formed  on  the  King  Leopold  Sandstones. 


5.  EUCALYPTUS  TETRODONTA  SUB-ALLIANCE 

Eucalyptus  tetrodonta  —  E.  miniata  Association 

An  open  forest  dominated  by  Eucalyptus  tetrodonta  and  E.  miniata  with 
well  developed  small  tree  and  shrub  layers. 

Small  trees  include  Erythrophleum  chlorostachys,  Buchanania  obovata  and 
Gardenia  spp.  Common  shrubs  are  Petalostigma  pubescens ,  Grevillea 
agri folia  and  Acacia  translucens. 

The  ground  layer  includes  the  annual  cane  grass  Sorghum  stipoideum 
and  coarse  perennial  grasses,  typically  Plectrachne  pungens.  The 
Association  is  reported  by  Speck  (1960b)  and  occurs  on  sandy  yellow 
earths  (referred  to  as  Deep  Yellow  Sands  by  Speck  1960b). 

The  Eucalyptus  tetrodonta  —  E.  miniata  Association  is  the  most 
widespread  association  in  the  study  area  and  is  characteristic  of  the 
Pago  Land  System. 
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Figure  5.  Eucalyptus  bleeseri-E.  tetrodonta-E.  miniata  association  on  lateritised  sandstone  (or  basalt)  on  Pim  Hill. 


6.  EUCALYPTUS  TETRODONTA  SUB-ALLIANCE  (Figure  5) 

Eucalyptus  bleeseri  —  E.  tetrodonta  —  E.  miniata  Association 

An  open  forest  dominated  by  Eucalyptus  bleeseri ,  E.  tetrodonta  and  E. 
miniata  in  varying  proportions.  A  sparse  small  tree  layer  includes 
isolated  plants  of  such  species  as  Erythrophleum  chlorostachys , 
Buchanania  obovatay  Planchonia  carey a  and  Owenia  vemicosa.  The  shrub 
layer  is  typically  inconspicuous  but  Acacia  and  Grevillea  species  are 
locally  prominent. 

The  ground  storey  is  dominated  by  annual  cane  grass,  Sorghum 
stipoideum  and  hummock  grass,  Plectrachne  pungens . 

The  Association  is  reported  in  Speck  (1960a)  and  occurs  on  lateritic 
podzols,  laterite  and  partially  lateritised  sandstones  (Lateritic  Podzolics 
and  Skeletal  Laterite  of  Speck  1960b). 

Eucalyptus  bleeseri  forms  almost  pure  stands  on  skeletal  laterite.  The 
Association  is  similar  to  the  Eucalyptus  tetrodonta  —  E.  miniata .  Alliance 
reported  by  Hnatiuk  and  Kenneally  (1981)  from  the  Mitchell  Plateau 
where  E.  nesophila  replaces  E.  bleeseri  and  the  fan-palm,  L ivistona 
eastonii  is  characteristic.  The  differences  may  be  partly  explained  by  the 
higher  rainfall  on  the  Mitchell  Plateau. 

The  Association  is  typical  of  the  Pago  and  Foster  Land  Systems. 


7.  EUCALYPTUS  TETRODONTA  -  E.  MINIATA  ALLIANCE 

An  open  forest  dominated  by  Eucalyptus  nesophila  was  noted  on  the 
dissected  basalt  surrounding  the  lateritic  plateau  near  August  Point  on 
the  Anjo  Peninsula.  The  reader  is  referred  to  Hnatiuk  and  Kenneally 
(1981)  and  to  Beard,  Clayton-Greene  and  Kenneally  (1984)  for 
discussion  of  this  vegetation  type. 

8.  EUCALYPTUS  LATIFOLIA  ALLIANCE  (Figure  6) 

Eucalyptus  latifolia  —  E.  tetrodonta  Association 

A  low  open  forest  dominated  by  Eucalyptus  latifolia  and  E.  tetrodonta  in 
varying  proportions.  Grevillea  pteridifolia  is  a  characteristic  small  tree 
and  Buchanania  obovata  and  Planchonia  careya  are  also  noteworthy. 

Grevillea  agrifolia ,  Petalostigma  pubescens  and  Acacia  spp.  form  a  sparse 
shrub  layer.  Plectrachne  ?  pungens  and  the  annual  cane  grass  Sorghum 
stipoideum  characterise  the  ground  layer. 

The  Association  was  observed  on  Coarse-textured  Yellow  Podzolics 
(Speck  1960b)  and  on  lateritic  podzolics  on  the  Anjo  Peninsula  and 
near  Woppinbie  Creek. 

The  Association  is  a  minor  component  of  the  Pago  and  Barton  Land 
Systems  and  is  reported  by  Speck  (1960a). 

9.  EUCALYPTUS  LATIFOLIA  ALLIANCE 

A  low  woodland  dominated  by  widely  scattered  Eucalyptus  latifolia ,  E. 
nesophila  and  Eucalyptus  sp.  aff.  papuana  above  small  trees  including 
Buchanania  obovata  and  Terminalia  canescens  occurs  on  the  bauxitic 
plateau  of  the  Bougainville  Peninsula  on  the  northern  arm  of  Seaflower 
Bay.  The  ground  layer  is  dominated  by  Sorghum  sp.  and  Plectrachne  ? 
pungens. 
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Figure  6.  Eucalyptus  latifolia-E.  tetrodonta  association  on  lateritic  podzolic,  3.5  km  east  of  Cone  Mountain. 


The  site  is  intermediate  between  the  Eucalyptus  latijolia  Alliance  of 
Hnatiuk  and  Kenneally  (1981)  and  the  pindan  formation  of  Beard 
(1979).  The  reader  is  referred  to  Beard,  Clayton-Greene  and  Kenneally 
(1984)  for  discussion  of  this  vegetation  type. 

10.  EUCALYPTUS  POLYCARPA  -  E.  APODOPHYLLA  ALLIANCE 
Eucalyptus  polycarpa  Association 

A  widespread  open  forest  on  the  Anjo  Peninsula  dominated  by 
Eucalyptus  polycarpa.  A  prominent  small  tree  layer  varies  in 
composition  principally  in  relation  to  drainage.  Grevillea  pteridifolia, 
Melaleuca  viridiflora  and  Planchonia  careya  may  be  prominent  on  drier 
sites  whilst  Banksia  dentata  and  Melaleuca  leucadendra  prefer 
waterlogged  sites.  Shrubs  include  Grevillea  agrifolia ,  Petalostigma 
pubescens  and  Acacia  spp. 

The  grasses,  Sorghum  sp.,  Plectrachne  ?  pungens  and  the  hummock  fern 
Platyzoma  microphyllum  occur  in  the  ground  layer. 

The  Association  is  listed  by  Speck  (1960a)  and  was  noted  on  poorly 
drained  rudimentary  podzols  on  King  Leopold  sandstones  (the  Deep 
Light  Grey  Sands  of  Speck  1960b). 

The  Association  is  typical  of  poorly  drained  areas  of  the  Pago  Land 
System. 


11.  EUCALYPTUS  POLYCARPA  -  E.  APODOPHYLLA  ALLIANCE 

A  high  water  table  (between  45  cm  and  130  cm  from  the  surface  in  May 
1984)  extending  over  low-lying  areas  adjacent  to  a  freshwater  stream 
flowing  into  Pauline  Bay  supports  a  floristically  rich  open  forest. 

The  dominant  trees  are  Eucalyptus  ?  bigalerita ,  E.  alba ,  E.  papuana  and 
Syzygium  bleeseri  subsp.  bleeseri.  Small  trees  are  Grevillea  pteridifolia , 
Banksia  dentata,  Melaleuca  spp.  and  screw  palms,  Pandanus  spp.  The 
ground  storey  is  a  rich  sward  of  annual  and  perennial  grasses  including 
annual  cane  grass  Sorghum  stipoideum ,  Eulalia  mackinlayi  and  Mnesithea 
rottboellioides  and  annual  forbs  including  Mitrasacme  spp.,  Stylidium 
spp.  and  Utricularia  spp. 

The  vegetation  is  a  complex  of  the  Eucalyptus  apodophylla  Alliance, 
Melaleuca  leucadendra  Alliance,  Pandanus  spp.  Alliance  and  Aquatic 
Communities  reported  by  Hnatiuk  and  Kenneally  (1961)  from  the 
Mitchell  Plateau  and  is  not  reported  per  se  by  Speck  (1960a). 

The  Association  occurs  on  rudimentary  podzols  (the  Deep  Light  Grey 
Sands  of  Speck  1960b)  and  humic  gley  over  King  Leopold  Sandstones. 
The  Association  occurs  in  the  Pago  and  Buldiva  Land  Systems. 


12.  MELALEUCA  SPP.  ALLIANCE 
Melaleuca  viridiflora  Association 

Melaleuca  viridiflora  stands  with  scattered  smaller  trees  of  Hakea 
arborescens  and  Planchonia  careya  above  a  sparse  herbaceous 
understorey  occur  on  the  tip  of  the  Anjo  Peninsula.  The  vegetation  is 
listed  by  Speck  (1960a)  and  was  observed  on  a  seasonally  wet  rocky 
shelf  on  a  rudimentary  gleyed  podzolic. 
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13.  CALYTRIX  EXSTIPULATA  -  C.  ACHAETA  ALLIANCE 

A  low  or  tall  shrubland  dominated  by  Calytrix  exstipulata  confined  to 
exposed  laterite  and  sandstone  lithosols.  The  Alliance  is  described 
from  the  Mitchell  Plateau  by  Hnatiuk  and  Kenneally  (1981),  and  is 
mapped  as  a  component  of  ‘pindan’  on  the  Anjo  Peninsula  by  Beard, 
Clayton-Greene  and  Kenneally  (1984). 

The  Alliance  is  widespread  but  of  limited  extent  throughout  the  study 
area. 

14.  ACACIA  COMMUNITIES  (Figure  7) 

Acacia  scrubs  from  1.5-3  m  high  are  widespread  on  the  Anjo  Peninsula 
and  on  Governor  Island.  The  scrubs  are  composed  of  various  species 
including  Acacia  dunnii  and  A.  gonocarpa  on  Governor  Island  and 
Acacia  gonocarpa ,  A.  stigmatophylla  and  A.  tumida  on  the  Anjo 
Peninsula. 

Fire  killed  trees  of  Eucalyptus  blceseri  on  the  Anjo  Peninsula  near  Sharp 
Point  provide  evidence  that  some  of  the  Acacia  scrubs  represent  early 
successional  stages  after  fire.  The  dynamics  of  vegetation  response  to 
fire  and  other  disturbance  is  beyond  the  scope  of  the  present  study. 

15.  RIVERINE  COMMUNITIES  (Figure  8) 

The  vegetation  of  stream  banks  and  levees  is  typically  an  open  forest 
dominated  by  Eucalyptus  papuana,  E.  alba  and  Melaleuca  leucadendra. 
Small  trees  include  L  ophostemon  grandiflorus ,  Emmenosperma 
alphitonioides  and  Pandanus  spp.  The  gentle  topography  of  stream 
courses  at  West  Bay  and  Pauline  Bay  impedes  drainage  and  the 
resulting  high  water  table  supports  a  Eucalyptus  polycarpa  —  £. 
apodophylla  Alliance.  Although  well  developed  riverine  communities 
were  encountered  on  traverses  near  Woppinbie  Creek  these  sites  were 
not  adequately  sampled.  The  communities  would  be  included  in  the 
Eucalyptus  papuana  Alliance  of  Speck  (1960a). 

16.  VINE  THICKETS  (Figure  9) 

A  dry  rainforest  described  as  ‘vine  thicket’  by  Beard,  Clayton-Greene 
and  Kenneally  (1984)  covers  much  of  the  shoreline  and  lower  slopes  of 
the  Anjo  Peninsula  at  Seaflower  Bay.  The  vine  thicket  is  a  floristically 
diverse  low  closed  forest.  Allen  (1971)  provided  the  first  account  of  vine 
thickets  in  the  Kimberley  region,  and  subsequent  observations  have 
been  recorded  by  Beard  (1976),  Hnatiuk,  and  Kenneally  (1981)  and 
Beard,  Clayton-Greene  and  Kenneally  (1984),  to  which  the  reader  is 
referred.  Fire  is  considered  to  be  the  principal  factor  determining  the 
distribution  of  vine  thickets  on  the  basalts  leading  to  the  plateau  of  the 
Anjo  Peninsula. 

Dominant  trees  at  the  sites  visited  on  Seaflower  Bay  include  Celtis 
philippinensis ,  Randia  cochinchinensis ,  Trema  aspera  and  Z izyphus 
quadrilocularis  on  drier  sites.  Garuga  floribunda  was  prominent  along  an 
ephemeral  stream  course. 

A  depauperate  vine  thicket  on  the  sandstone  cliffs  of  Governor  Island 
was  variously  dominated  by  Pouteria  sericea,  Zanthoxylum  parviflorum 
and  Ficus  spp?,  with  F lagellaria  indica  and  Ampelocissus  acetosa  common 
creepers.  Detailed  investigations  of  Kimberley  vine  thickets  by 
Kenneally  (and  others)  are  currently  in  progress  (see  McKenzie, 
Kenneally  and  Winfield  1987). 
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Figure  8.  Riverine  community  and  surrounding  Eucalyptus  polycarpa  associations  on  unnamed  creek  flowing  into  Pauline  Bay. 


17.  SHORE-LINE  COMMUNITIES 

1.  Mangrove  Alliance 

Seven  species  of  mangroves  are  included  in  the  species  list  from 
Vansittart  Bay  and  Napier  Broome  Bay,  although  the  composition  of 
mangrove  communities  was  not  recorded  in  detail.  Wells  (1981)  and 
Hnatiuk  and  Kenneally  (1981)  discuss  mangrove  communities  for  the 
coastline  adjoining  the  western  side  of  the  study  area. 

2.  Strand-line  Communities 

Sandy  shores  are  characterised  by  a  number  of  sub-communities. 
Sporadic  shrubs  include  Euphorbia  plumerioidest  Scaevola  sericea  and 
Thespesia  populneoides.  Canavalia  rosea  is  a  common  creeper,  and 
Spinifex  longifolius  and  Fimbristylis  sericea  are  common  graminoids. 

Hypersaline  flats  surrounding  a  lagoon  near  Sharp  Point  are 
dominated  by  a  low  open  shrubland  of  Halosarcia  indica,  H. 
halocnemoides  and  Neobassia  astrocarpa. 

3.  Exposed  Rocky  Shorelines 

Exposed  rocky  shorelines  are  dominated  by  wind  pruned  small  trees 
including  Dry  petes  lasiogynai  Gardenia  sp.  nov.  aff.  megasperma  and 
M  imusops  elengi. 

Table  1. 

SOME  EDAPHIC  RELATIONSHIPS 


Plant  species 

Soil  conditions  indicated 

Eucalyptus  miniata 

A  shallow-rooted  tree.  Survives 
well  on  laterite  or  rocky  country, 
with  shallow  or  droughty  soils. 

Eucalyptus  tetrodonta 
Erythrophleum  chlorostachys 

These  are  deep-rooted  trees  that 
do  best  on  deep  sandy  to  loamy 
soils. 

Eucalyptus  latifolia 

Prefers  seasonally  wet  and 
seasonally  dry  loamy  soils,  often 
shallow  and  rocky. 

Eucalyptus  bleeseri 

Diagnostic  of  very  shallow 
droughty  soils  on  laterite,  with 
laterite  outcrop. 

Eucalyptus  polycarpa 

E.  papuana 

E.  bigalerita 

These  eucalypts  thrive  in  wet 
areas.  E.  polycarpa  indicates 
seasonally  swampy  conditions.  E. 
papuana  will  do  well  only  if  all¬ 
year-round  soil  moisture  supplies 
are  apparent,  and  E.  bigalerita 
prefers  drainage  lines  with  loamy 
soils. 

Eucalyptus  tectifica 

E.  foelscheana 

E.  fitzgeraldii 

E.  tectifica  is  the  common  box 
tree  on  loamy  soils,  often  in 
company  with  E.  foelscheana.  E. 
fitzgeraldii  prefers  the  heavier 
textures,  often  structured,  red 
earths. 
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Calytrix  spp. 
Melaleuca  viridi flora 


Owenia  vernicosa 
Gardenia  spp. 


These  indicate  bare  or  almost 
bare  lateritc;  rarely  other  rock. 

This  Melaleuca  usually  indicates 
conditions  that  are  both  very  wet 
(waterlogged)  in  the  wet  season 
and  very  dry  (droughty)  in  the 
dry  season. 

These  plants  grow  well  on  the 
drier  sandy  soils. 


CONSERVATION  SIGNIFICANCE 

The  vegetation  communities  observed  are  typical  of  large  areas  of  the 
northern  Kimberley.  Conservation  of  rainforest  communities  in  the 
Kimberley  is  the  subject  of  a  more  detailed  investigation  by  one  of  us 
(KFK).  Ethnobotanical  studies  for  the  area  have  been  reported  by 
Crawford  (1982). 

The  most  significant  aspect  of  the  Anjo  Peninsula  is  that  it  is  isolated; 
bounded  by  the  sea  and  rugged  sandstones.  Feral  stock  are  present  in 
limited  numbers  and  the  vegetation  is  in  good  condition.  The  Riverine 
Communities,  such  as  those  at  Pauline  Bay  are  largely  undisturbed  and 
are  significant  for  this  reason.  Fire  ecology  in  the  study  area  requires 
further  investigation.  The  absence  of  settlement  reduces  a  significant 
source  of  ignition  and  the  frequency  of  fire  has  probably  diminished 
since  the  end  of  the  Second  World  War. 

A  number  of  species  of  significance  occur  within  the  study  area, 
however  further  investigations  in  the  Kimberley  may  reveal  a  wider 
distribution.  In  particular  a  number  of  Hibiscus  species  currently  being 
investigated  by  Lyn  Craven  (CANB)  appear  endemic  to  the  region. 
Nymphoides  disperma  is  known  from  only  two  sites  in  the  northern 
Kimberley.  Eucalyptus  fitzgeraldii  on  the  Bougainville  Peninsula  also  has 
an  extremely  restricted  distribution.  Numerous  other  species  are  also 
considered  rare  or  localized,  but  in  the  absence  of  detailed  floristic 
records  from  the  Kimberley,  assessment  of  the  conservation  status  of 
such  species  is  difficult. 

The  survey  is  not  comprehensive  and  communities  and  species  with  a 
limited  range,  such  as  the  Eucalyptus  ceracea  community  above 
Casuarina  Creek  on  the  Londonderry  Peninsula  (see  Brooker  and 
Done  1986),  could  easily  be  overlooked  within  the  study  area. 

The  geomorphology  of  the  Anjo  Peninsula  contains  no  known  unique 
features. 

The  Anjo  Peninsula  has  few  records  of  European  man  other  than  the 
transitory  occupation  during  the  Second  World  War.  Evidence  of 
Aboriginal  man  is  widespread. 
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Figure  9.  Vine  Thicket  on  sandstone  cliffs,  West  Governor  Island. 
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AN  ANNOTATED  PLANT  CHECKLIST  OF 
VANSITTART  AND  NAPIER  BROOME  BAYS, 
NORTHERN  KIMBERLEY,  WESTERN  AUSTRALIA 

ARRANGEMENT  OF  THE  PLANT  CHECKLIST 

Genera  and  species  are  arranged  alphabetically  within  the  families 
which  are  themselves  arranged  alphabetically  in  each  section. 
Introduced  plants  are  indicated  by  an  asterkisk  (*).  Species  are 
followed  by  the  collector’s  initials,  a  collector’s  number  or  numbers  to 
assist  location  of  the  voucher  collections.  Initials  refer  to  the  following 
collectors:  EAC  (E.A.  Chesterfield),  SJF  (S.J.  Forbes),  WAP  (W.A. 
Papst),  PGW  (P.G.  Wilson)  and  JHW  (J.H.  Willis).  All  specimens  cited 
are  represented  by  voucher  specimens  housed  either  in  the  National 
Herbarium  of  Victoria  (MEL)  or  the  Western  Australian  Herbarium 
(PERTH),  unless  indicated  by  SR  which  denotes  a  sight  record  only. 


Nomenclature  for  vascular  plants  ( Tracheophyta )  follows  Green  (1985) 
whilst  for  families  in  other  groups  the  following  systems  were  adopted; 
for  Blue-green  algae  ( Cyanophyta ),  Desikachary  (1959),  Carr  and 
Whitton  (1973)  and  Drouet  (1981);  for  seaweeds,  Lobban  and  Wynne 
(1981);  for  Basidiomycetes,  Julich  (1981);  for  lichens,  Filson  (1986)  and 
for  Bryophytes,  D.G.  Catcheside  and  I.G.  Stone  (pers.  comm.).  All 
other  entries  are  in  accord  with  recommendations  for  particular  taxa. 

ALGAE 


CHLOROPHYCEAE 

DASYCLADACEAE 

Neomeris  annulata  Dickie  JHW  s.n. 

Thallus  vermicular,  whitish  with  green  tips.  Marine  alga  exposed  at  low 
tide,  on  dead  coral  on  Anjo  Peninsula. 

TRENTEPOHL1ACEAE 
Trentepohlia  sp.  EAC  380 

Lithophyte  on  sandstone  at  base  of  Anjo  Peninsula. 

UDOTEACEAE 

Halimeda  macroloba  Decaisne  JHW  s.n. 

Marine  alga  exposed  at  low  tide  in  sand  pockets  on  dead  coral  on  Anjo 
Peninsula. 

CYANOPHYCEAE 
SCYTONEMATACEAE 
Scytonema  sp.  EAC  381,382 

Black  lithophyte  on  and  beneath  shelves  of  sandstone  at  base  of  Anjo 
Peninsula. 

STIGONEMATACEAE 
Stigonema  sp.  EAC  374 

Bluish-black  lithophyte  on  and  beneath  sandstone  shelves  at  base  of 
Anjo  Peninsula. 

PHAEOPHYCEAE 
DICTYOTACEAE 
Padina  australis  Hauck.  JHW  s.n. 

Marine  alga  exposed  at  low  tide  on  dead  coral  on  Anjo  Peninsula. 

FUNGI 

AURICULARIACEAE 

Auricularia  polytricha  (Montagne)  Sacc.  JHW  s.n. 

On  rotting  logs  in  low  closed-forest  near  August  Point. 

CORIOLACEAE 

L enzites  sp.  (aff.  L.  erubescens  Berkh.)  JHW  s.n. 

On  sandy  ground  in  Acacia-Boronia  dominated  open-scrub  on 
Governor  Is. 

Pycnoporus  sanguineus  (L.  ex  Fr.)  Murr.  JHW  s.n. 

On  fallen  deadwood  in  low-closed  forest  on  Governor  Is.,  also  on  Anjo 
and  Bougainville  Peninsulas. 
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Trametes  muelleri  Berk.  SJF  2074,  JHW  s.n. 

Thallus  orange  or  white.  Orange  form  on  dead  wood  adjacent  to 
mangrove  swamp  in  sheltered  inlet  on  Governor  Is.  White  form 
widespread. 

Trametes  sp.  JHW  s.n. 

Pores  grey.  On  fallen  partly  burnt  trunks  of  Eucalyptus  bleeseri  in  low 
open-forest  on  Anjo  Peninsula. 

GLOEOPHYLLACEAE 

Gloeophyllum  concentricum  G.H.  Cunn.  JHW  s.n. 

On  burnt  bloodwood  log  behind  beach  on  Governor  Is. 

Osmoporus  strigatus  (Berk.)  G.H.  Cunn.  JHW  s.n. 

On  dead  tree  trunk  near  August  Point. 

PHELLINACEAE 

Phellinus  setulosus  (Lloyd)  Imaz.  JHW  s.n. 

On  Eucalyptus  ?  miniata  behind  beach  on  Governor  Is. 

Phellinus  sp.  JHW  s.n. 

On  dead  fallen  trunk  of  Eucalyptus  tetrodonta  on  Pirn  Hill. 
PLEUROTACEAE 

Panus  fasciatus  (Berk.)  G.H.  Cunn.  JHW  s.n. 

On  fallen,  partly  burnt  logs  of  Eucalyptus  bleeseri  on  Anjo  Peninsula 
and  on  fallen  branches  in  low  closed-forest  near  August  Point. 

POLYPORACEAE 

Pseudofavolus  1  tenuis  (Hook.)  G.H.  Cunn.  JHW  s.n. 

On  fallen  deadwood  in  open-forest  on  floodplain  of  freshwater  creek 
flowing  into  Pauline  Bay. 

Pseudofavolus  polygrammus  (Mont.)  G.H.  Cunn.  JHW  s.n. 

On  rooting  logs  and  fallen  deadwood  in  low  open-forest  on  Governor 
Is.  and  on  dead  mangrove  trunk  on  Anjo  Peninsula. 

STEREACEAE 

Stereum  1  strigoso-zonatum  (Schweinitz)  G.H.  Cunn.  JHW  s.n. 

On  fallen  deadwood  in  low  closed-forest  near  August  Point. 


LICHENS 


CHRYSOTHRICACEAE 

Chrysothrix  candelaris  (L.)  Laundon  EAC  375. 

Thallus  yellow.  Lithophyte  on  sandstone  at  base  of  Anjo  Peninsula. 
DEUTEROMYCOTINA 

Lepraria  cf.  membranaceae  (Dickson)  Lettau  EAC  376A. 

Thallus  pale  whitish-grey.  Lithophyte  on  sandstone  at  base  of  Anjo 
Peninsula. 

Lepraria  sp.  EAC  374 

Thallus  dark  bluish-grey.  Lithophyte  on  sandstone  at  base  of  Anjo 
Peninsula: 
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LECANORACEAE 
Haematomma  similis  Bayl.  JHW  s.n. 

On  trunks  of  Adansonia  gregorii  at  West  Bay. 

L ecanora  sp.  JHW  s.n. 

On  trunks  of  Adansonia  gregorii  at  West  Bay. 

LICHINACEAE 
?  Lichina  sp.  EAC  374 

Thallus  black.  Lithophyte  on  sandstone  at  base  of  Anjo  Peninsula. 

PANNARIACEAE 
?  Pannaria  sp.  SJF  2073 

Thallus  blue-grey.  On  sandstone  bluff  beside  coastal  gully  of  Governor 

Is. 

PERTUSARIACEAE 
Pertusaria  sp.  1  JHW  s.n. 

Thallus  grey.  On  trunks  of  Adansonia  gregorii  at  West  Bay. 

Pertusaria  sp.  2  SJF  2071;  EAC  378,  379 

Thallus  yellowish-sage.  On  sandstone  at  base  of  Anjo  Peninsula  and  on 
sea-cliff  on  Governor  Is. 

PHYSCIACEAE 

Buellia  sp.  1  EAC  377,  278,;  JHW  s.n. 

Thallus  green.  Lithophyte  on  shady  edges  of  laterite  capping  on  mount 
2  km  SW  of  August  Point  on  Bougainville  Peninsula  and  on  sandstone 
at  base  of  Anjo  Peninsula. 

Dirinaria  sp.  1  SJF  2073 

Thallus  blue-grey.  Lithophyte  on  sandstone  sea-cliff  on  Governor  Is. 
Dirinaria  sp.  2  JHW  s.n. 

Thallus  grey.  Epiphyte  on  trunks  of  Adansonia  gregorii  at  West  Bay. 
RAMALINACEAE 

Ramalina  subfraxinea  Nyl.  var.  norstictica  G.N.  Stevens  JHW  s.n. 
Thallus  fruticose,  greenish.  On  living  and  dead  branchlets  of  Rhizophora 
stylosa  on  northern  Anjo  Peninsula. 

ROCCELLACEAE 

Roccella  montagnei  Bel.  JHW  s.n. 

Thallus  fruticose,  cream-yellow.  On  dead  branches  of  old  mangroves 
and  nearby  beach-dune  trees  on  northern  Anjo  Peninsula.  Includes  3 
morphologically  distinct  forms. 

TELOSCHISTACEAE 
Caloplaca  sp.  1  EAC  402;  SJF  2072 

Thallus  yellow  with  soridia.  Lithophyte  on  sandstone  sea-cliff  on 
Governor  Is.  and  on  basalt  at  Seaflower  Bay  on  Bougainville  Peninsula. 

Caloplaca  sp.  2  JHW  s.n. 

Thallus  grey.  Lithophyte  on  shady  edges  of  laterite  capping  on  mount  2 
km  SW  of  August  Point  on  Bougainville  Peninsula. 

Caloplaca  sp.  3  EAC  377 

Thallus  pinkish  with  red  apothecia.  Lithophyte  on  sandstone  at  base  of 
Anjo  Peninsula. 
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Caloplaca  sp.  4  EAC  377 

Thallus  pale  orange  with  disk  margin.  Lithophyte  on  sandstone  at  base 
of  Anjo  Peninsula. 


MOSSES 

BRYOPHYTA 

FISSIDENTACEAE 

Fissidens  tenellus  Hook.  f.  <Sl  Wils.  EAC  381 

Lithophyte  under  sandstone  shelf  at  base  of  Anjo  Peninsula. 

POTTIACEAE 

?  Hyophila  javanica  (Nees)  Porid.;  EAC  376B,  380 
Lithophyte  on  sandstone  at  base  of  Anjo  Peninsula. 

FERNS 

ADI  ANT  ACE  AE 

Cheilanthes  sieberi  Kunze  EAC  357 

Tufted  fern  to  10  cm  from  short  rhizome.  Rare  in  sandstone  crevice  on 
bank  of  freshwater  creek  flowing  into  Pauline  Bay. 

GLEICHENIACEAE 

Platyzoma  microphyllum  R.Br.  EAC  273;  SJF  2247;  JHW  s.n.;  PGW 
11273 

Hummock-forming  fern.  Occasional  in  open-scrub  on  lateritic  podzol 
on  Anjo  Peninsula;  in  open-woodland  on  sand  near  West  Bay  and  at 
Pauline  Bay  and  on  Sir  Graham  Moore  Is. 

L  Y  COPODI  ACE  AE 

Selaginella  ciliaris  (Retz.)  Spreng  EAC  324;  JHW  s.n. 

Prostrate  herb  to  5  cm.  On  sheltered  sandstone  ledge  beside  tributary  of 
Woppinbie  Ck  and  under  basalt  rocks  against  freshwater  creek  flowing 
into  Seaflower  Bay. 

40 

PTERIDACEAE 

Acrostichum  speciosum  Willd.  JHW  s.n. 

Dense  clumps  to  1  m.  On  peat  adjacent  to  Melaleuca  ?  cajuputi  at 
junction  of  tidal  influence  with  creek  flowing  into  Pauline  Bay. 

SCHIZAEACEAE 

Lygodium  microphyllum  (Cav.)  R.Br.  JHW  s.n. 

Fern  climbing  to  3  m  up  trunks  of  Fandanus.  In  open-forest  on 
floodplain  of  freshwater  creek  flowing  into  Pauline  Bay. 

GYMNOSPERMS 

CUPRESSACEAE 

Callitris  intratropica  (F.  Muell.)  R.T.  Baker  EAC  315;  SJF  2126 
Cypress-like  tree  to  8  m.  Occasional  about  sandstone  knolls  in  low 
woodland  on  lateritic  podzol  around  Cone  Mt. 

CYCADACEAE 

Cycas  basaltica  C.A.  Gardner  SJF  2209 

Palmdfke  tree  to  2  m.  Emergent  in  grassland  on  basalt  on  Seaflower 
Bay. 
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AN  GIOSPERMS 


MONOCOTYLEDONAE 
ANTHERICACEAE 
Caesia  setifera  Baker  JHW  s.n. 

In  freshwater  pond  near  West  Bay. 

Thysanotus  chinensis  Benth.  EAC  367 

Herb  to  30  cm.  In  open-forest  on  floodplain  of  freshwater  creek  flowing 
into  Pauline  Bay. 

Tricoryne  elatior  R.Br.  JHW  s.n. 

Wiry  herb  to  50  cm.  In  low  open-forest  on  lateritic  podzol  at  West  Bay. 
APONOGETONACEAE 

Aponogeton  elongatus  F.  Muell.  ex  Benth.  JHW  s.n. 

Submerged  aquatic,  inflorescence  spicate,  scented.  In  freshwater  pool 
at  Pauline  Bay. 

ASPARAGACEAE 

Protasparagus  racemosus  Willd.  Oberm.  JHW  s.n. 

Sparse  herb  to  70  cm.  Above  foreshore  with  boabs  on  sand  at  West 
Bay. 

CENTROLEPIDACEAE 

Centrolepis  exserta  (R.Br.)  Roemer  &  Schultes  EAC  277,  302;  JHW  s.n. 
Tufted  herb  to  10  cm.  On  peaty  selvage  to  rock  slabs  at  Pauline  Bay  and 
on  drying  creek  banks  at  West  Bay  and  base  of  Anjo  Peninsula. 

Trithuria  aff.  lantema  D.A.  Cooke  JHW  s.n. 

Tufted  herb  to  5  cm.  In  pool  near  freshwater  creek  flowing  into  Pauline 
Bay.  Probably  a  new  species. 

COMMELINACEAE 

Cartonema  spicatum  R.Br.  EAC  365;  SJF  2163,  2248;  JHW  s.n. 
Glandular  lily-like  herb  to  50  cm,  flowers  pink.  Widespread  on  damp 
sands  and  loams  in  depressions  and  floodplains  throughout  study  area. 

Commelina  ensifolia  R.Br.  EAC  395;  SJF  2228;  JHW  s.n. 

Trailing  herb,  flowers  blue.  In  mixed  low  forest  near  Sharp  Point,  in 
open-scrub  on  lateritic  podzol  on  Anjo  Peninsula  and  low  open-forest 
on  basalt  on  Seaflower  Bay. 

CYPERACEAE 

Bulbostylis  barbata  (Rottb.)  C.B.  Clarke  JHW  s.n. 

In  low  open-forest  on  road  to  Truscott  Air  Base  from  West  Bay. 

Cyperus  aquatilis  R.Br.  EAC  268A;  SJF  2102 

Tufted  annual  sedge,  leaves  yellow-green.  In  open  forest  on  drying 
banks  of  freshwater  creeks  flowing  into  Pauline  Bay  and  West  Bay. 

Cyperus  cracens  K.L.  Wilson  MS  (=  sp.  *C’)  EAC  406 

Sedge.  Common  in  open  scrub  on  secondary  dune  on  Anjo  Peninsula. 

Cyperus  cracens  K.L.  Wilson  MS  (=  sp.  ‘E’)  EAC  269 

Sedge.  In  open-forest  on  drying  banks  of  freshwater  creek  flowing  into 

West  Bay. 
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Cy penis  javanicus  Houtt.  SJF  2220 

Tufted  sedge.  In  riparian  low  open-forest  on  basalt  on  freshwater  creek 
flowing  into  Seaflower  Bay. 

Cypenis  microcephalus  R.Br.  ssp.  saxicola  K.L.  Wilson  MS  (=  ssp.  ‘S’) 
JHW  s.n. 

On  rocks  on  SE  beach  on  Governor  Is. 

Cypenis  sexfloms  R.Br.  JHW  s.n. 

On  drying  flat  amongst  Plectrachne  near  Sharp  Point. 

Cypenis  sporobolus  R.Br.  ssp.  nov.  ‘O’  JHW  s.n. 

Sedge.  At  base  of  Anjo  Peninsula. 

Eleocharis  geniciilcita  (L.)  Schultes  SJF  2208 

Tufted  sedge.  In  riparian  low  open-forest  on  basalt  on  freshwater  creek 
flowing  into  Seaflower  Bay. 

Eleocharis  variegata  (Poir.)  Presl.  JHW  s.n. 

Tufted  sedge  to  15  cm.  On  drying  banks  of  freshwater  creek  flowing 
into  Pauline  Bay. 

Fimbristylis  acuminata  Vahl  SJF  2083 

Tufted  sedge,  inflorescence  fusiform.  In  low  woodland  adjacent  to 
creek  on  West  Bay. 

Fimbristylis  aff.  arthrostyloides  W.V.  Fitzg.  Taxon  A  (Dunlop  5239)  EAC 
319;  JHWs.n. 

Tussock-forming  perennial  sedge  to  50  cm.  In  low  open-woodland  on 
sandstone  escarpment  near  Cone  Mt. 

Fimbristylis  aff.  arthrostyloides  W.V.  Fitzg.  Taxon  B  (Dunlop  5381)  EAC 
247;  SJF  2061,  2114. 

Tussock-forming  sedge  to  50  cm,  roots  fleshy.  In  low  shrubland  on 
sandy  strand  behind  sandstone  sea-cliffs  on  Governor  Is.  and  in  low 
open-forest  amongst  sandstone  outcrops  at  base  of  Anjo  Peninsula. 

Fimbristylis  aff.  cymosa  R.Br.  JHW  s.n. 

Sedge.  On  coastal  sandstone  of  Governor  Is. 

Fimbristylis  cephalophora  F.  Muell.  SJF  2207;  JHW  s.n. 

Tufted  sedge.  In  riparian  low  open-forest  on  basalt  on  freshwater  creek 
flowing  into  Seaflower  Bay. 

Fimbristylis  dichotoma  (L.)  Vahl  SJF  2225 

Tufted  sedge.  In  riparian  low  open-forest  on  basalt  on  freshwater  creek 
flowing  into  Seaflower  Bay. 

Fimbristylis  lanceolata  C.B.  Clarke  EAC  356;  SJF  2148 

Tufted  annual  sedge.  On  drying  banks  of  freshwater  creek  flowing  into 

Pauline  Bay. 

Fimbristylis  microcarya  F.  Muell.  EAC  401 

Tufted  sedge  to  30  cm.  In  basalt  crevices  in  creek-bank  on  Seaflower 
Bay. 

Fimbristylis  pallida  S.T.  Blake  EAC  270 

Sedge.  In  open-forest  on  drying  banks  of  freshwater  creek  flowing  into 
West  Bay. 

Fimbristylis  pauciflora  R.Br.  SJF  2103 

Coarse  tussock.  In  open  forest  on  drying  bank  of  freshwater  creek 
flowing  into  Pauline  Bay. 
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Fimbristylis  sericea  R.Br.  JHW  s.n.,  PGW  11305 

Rhizomatous  sedge  to  20  cm,  leaves  sericeous,  whitish.  On  shoreline  of 
Governor  Is.,  and  on  Anjo  Peninsula. 

Fimbristylis  squarrulosa  F.  Muell.  JHW  s.n. 

Sedge.  In  temporary  watercourse  in  low  opemforest  at  base  of  Anjo 
Peninsula. 

Fuirena  ciliaris  (L.)  Roxb.  EAC  268,  279,  401  A;  PGW  11277 
Leafy  sedge  to  30  cm.  In  open-forest  on  drying  bank  of  freshwater 
creeks  flowing  into  Pauline  Bay  and  Seaflower  Bay,  and  on  Sir  Graham 
Moore  Is. 

Fuirena  umbellata  Rottb.  JHW  s.n. 

Sedge.  On  drying  bank  of  freshwater  creek  flowing  into  Pauline  Bay. 
Scleria  brownii  Kunth.  SJF  2064;  JHW  s.n. 

Tufted  perennial  sedge  to  30  cm,  nuts  white.  Widespread  on  sandstones 
and  laterite  throughout  study  area. 

ERIOCAULACEAE 
Eriocaulon  cinereum  R.Br.  SJF  2156 

Tufted  dwarf  annual.  On  drying  bank  of  freshwater  creek  flowing  into 
Pauline  Bay. 

Eriocaulon  liviclium  F.  Muell.  EAC  271. 

Herb.  On  drying  bank  of  freshwater  creek  flowing  into  West  Bay. 
Eriocaulon  setaceum  L.  SJF  2096;  JHW  s.n. 

Aquatic  herb,  flowers  white.  Abundant  in  freshwater  creek  flowing 
into  Pauline  Bay. 

FLAGELLARIACEAE 
F lagellaria  indica  L.  SJF  2056;  JHW  s.n. 

Weak  climber  to  5  m,  flowers  white.  In  tall  shrubland  on  sandstone 
plateau  of  Governor  Is. 

H  YDROCH  ARIT  ACE  AE 
M aidenia  rubra  A.B.  Rendle  JHW  s.n. 

Submerged  aquatic  herb.  In  freshwater  creek  on  sandstone  at  West 
Bay. 

NAJADACEAE*. 

Najas  graminea  Del.  or  N.  tenuifolia  R.Br.  JHW  s.n. 

Submerged  aquatic  herb.  In  freshwater  creek  on  sandstone  at  West 
Bay. 

ORCHID  ACEAE 

Cymbidium  canaliculatum  R.Br.  SJF  2252 

Epiphytic  orchid  on  Xylocarpus  australasicus.  In  mangal  surrounding 
tidal  lagoon  on  Anjo  Peninsula. 

PANDANACEAE 
Pandanus  spp.  (SR) 

P.  aquaticus  F.  Muell.  ex  Warb.,  P.  darwinensis  St.  John,  P.  semiarmatus 
St.  John  and  P.  spiralis  R.Br.  are  listed  from  the  Mitchell  Plateau  by 
Hnatiuk  and  Kenneally  (1981).  P.  aquaticus  and  2  indet.  spp.  from 
Kalumburu  area  by  Crawford(1982). 
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Small  tree  to  5  m.  Common  on  swampy  floodplains  of  freshwater 
creeks  at  Pauline  Bay  and  West  Bay  and  in  low-lying  depressions. 

PHILYDRACEAE 

Philydmm  lanuginosum  Gaertner  EAC  364;  JHW  s.n. 

Erect  rhizomatous  herb,  leaves  fleshy,  distichous,  flowers  yellow.  In 
marshy  ground  in  open-forest  on  floodplain  of  freshwater  creek  flowing 
into  Pauline  Bay. 

POACEAE 

Aristida  browniana  Henrard  var.  browniana  SJF  2230,  2111. 

Erect  wiry  perennial  tussock-grass  to  70  cm,  branched  above.  In  open- 
scrub  on  lateritic  podzol  on  Anjo  Peninsula  and  in  low  open-forest  on 
lateritised  sandstone  at  base  of  Anjo  Peninsula. 

Cenchrus  elymoides  F.  Muell.  SJF  2205,  2229;  JHW  s.n.;  PGW  11207 
Robust  tussock-forming  grass  to  l(-3)  m.  In  open-scrub  on  lateritic 
podzol  on  Anjo  Peninsula  and  in  riparian  low  open-forest  on  basalt  on 
Seaflower  Bay  and  on  Sir  Graham  Moore  Is. 

Chrysopogon  fallax  S.T.  Blake  PGW  11173 
Perennial  tussock.  Sir  Graham  Moore  Is. 

Chrysopogon  latifolius  S.T.  Blake  SJF  2129;  PGW  11186 

Tussock  grass  to  1  m.  Abundant  in  low  woodland  on  black  cracking 

clay  near  Cone  Mt.,  and  on  Sir  Graham  Moore  Is. 

Cymbopogon  procerus  (R.Br.)  Domin  SJF  2090 

Tussock  grass  to  150  cm,  roots  strongly  ginger-scented.  In  low 
woodland  on  lateritised  sandstone  on  Cone  Mt. 

Dichanthium  feenndum  S.T.  Blake  JHW  s.n. 

In  riparian  low  open-forest  on  basalt  on  freshwater  creek  flowing  into 
Seaflower  Bay. 

Dichanthium  tenuiculum  (Steud.)  S.T.  Blake  SJF  2133 

Annual  cane-grass  to  1  m.  In  low  woodland  on  black  cracking  clay  near 

Cone  Mt. 

Digitaria  bicornis  (Lam.)  Roem.  <Sc  Schultes  JHW  s.n. 

Tufted  annual  to  30  cm.  In  low  open-forest  at  West  Bay. 

Dimeria  ornithopoda  Trin.  EAC  349 

Spreading  grass  to  30  cm.  In  sandy  course  of  freshwater  creek  flowing 
into  Pauline  Bay. 

Eragrostis  japonica  (Thunb.)  Trin.  EAC  399;  SJF  2217 

Tufted  annual  grass  to  30  cm.  In  riparian  low  open-forest  on  basalt  on 

freshwater  creek  flowing  into  Seaflower  Bay. 

Eragrostis  sp.  nov.  JHW  s.n. 

Cane-like  grass  to  2  m.  In  low  open-forest  on  sand  at  West  Bay. 
Eriachne  avenacea  R.Br.  SJF  2113 

Tufted  grass.  Occasional  in  low  open-forest  amongst  sandstone 
outcrops  at  base  of  Anjo  Peninsula. 

Eriachne  burkittii  Jansen  SJF  2122 

Tufted  grass  to  50  cm,  culm  leaves  reddish,  leaf  blades  folded  to  20  cm. 
Abundant  grass  in  low  open-woodland  on  lateritic  podzol  near  Cone 
Mt. 
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Eriachne  festucacea  F.  Muell.  SJF  2101;  PGW  11173b 
Sprawling  perennial  grass.  In  open  forest  on  sandstone  shelf  along 
freshwater  creek  flowing  into  Pauline  Bay,  and  on  Sir  Graham  Moore 
Is. 

Eriachne  sulcata  Hartley  EAC  240,  284,  341  A,  34 IB;  SJF  2082,  2184; 
JHWs.n.;  PGW11211 

Slender  tussock  grass  to  50  cm.  Near  Cone  Mt.  in  low  open-forest  on 
lateritised  sandstone  near  Pirn  Hill  and  on  Governor  Is.  and  in  low 
woodland  along  creek  on  West  Bay,  and  on  Sir  Graham  Moore  Is. 

Eulalia  mackinlayi  (F.  Muell.  ex  Benth)  O.  Kuntze  EAC  362 
Grass.  In  open-forest  on  sandstone  floodplain  of  freshwater  creek 
flowing  into  Pauline  Bay. 

Heteropogon  contortus  (L.)  P.  Beauv.  ex  Roemer  &  Schultes  EAC  252; 
PGW  11245 

Erect  grass  to  70  cm.  In  open-scrub  on  sandstone  on  Governor  Is.  and 
on  Sir  Graham  Moore  Is. 

Mnesithea  rottboellioid.es  (R.Br.)  Konig  Sc  Soset  (syn.  Coelorhachis 
rottboellioides  (R.Br.)  Stapf.)  EAC  348 

Tall  tussock  grass  to  2  m.  In  sandy  course  of  intermittent  stream 
flowing  into  Pauline  Bay. 

Panicum  mindanaense  Merr.  JHW  s.n.;  PGW  11238 

Erect  annual  to  60  cm.  In  low  open-forest  on  ?  lateritic  podzol  on  Anjo 

Peninsula  and  on  Sir  Graham  Moore  Is. 

Plectrachne  1  pungens  (R.Br.)  C.E.  Hubbard  PGW  11219 
Hummock-forming  spinifex.  Sir  Graham  Moore  Is. 

Plectrachne  mollis  Lazarides  SJF  2 12 ID 

Tufted  perennial  to  70  cm,  leaf-blades  inrolled,  filiform.  In  low  open- 
woodland  on  lateritic  podzol  near  Cone  Mt. 

Pseudopogonatherum  irritans  (R.Br.)  A.  Camus  EAC  283;  SJF  2080 
Tufted  grass  to  70  cm:  awns  golden  at  anthesis,  later  dull.  In  low 
woodland  on  creek  on  West  Bay. 

Sacciolepis  myosuroides  (R.Br.)  Hughes  EAC  366;  JHW  s.n. 

Tufted  grass  to  50  cm.  In  open-forest  on  sandstone  flood  plain  of 
freshwater  creek  flowing  into  Pauline  Bay. 

Sehima  nervosum  (Rottler)  Stapf  (SR) 

Perennial  tussock  grass  to  70  cm.  Restricted  to  alluvium  and  clays. 

Setaria  apiculata  (Scribn.  Sc  Merr.)  K.  Schum.  SJF  2246;  PGW  11184 
Ascending,  annual  grass  to  50  cm.  In  open-scrub  on  lateritic  podzol  on 
Anjo  Peninsula  and  in  low  open-forest  at  West  Bay,  and  on  Sir 
Graham  Moore  Is. 

Sorghum  plumosum  (R.Br.)  P.  Beauv.  EAC  34 1C;  SJF  2091 

Annual  cane-grass  to  1.5  m.  Abundant  in  low  woodland  on  lateritised 

sandstone  near  Cone  Mt. 

Sorghum  stipoideum  (Ewart  Sc  J.  White)  C.  Gardner  Sc  C.E.  Hubbard 
SJF  2057,  2058,  2081,  2105,  2125,  2154;  JHW  s.n. 

Annual  cane-grass  to  2  m,  with  prop-roots.  Often  dominant  in 
understorey  in  open-forests,  woodlands  and  shrublands  on  sandstones, 
lateritised  sandstones  and  alluvium  throughout  study  area. 
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Spinifex  longifolius  R.Br.  EAC  242;  JHW  s.n. 

Rhizomatous,  perennial,  long,  creeping  grass.  Common  in  deep  sands 
on  foreshore  of  Governor  Is. 

Themeda  triandra  Forskal  EAC  339 

Erect  grass  to  70  cm.  In  low  woodland  on  black  cracking  clay  near 
Cone  Mt. 

Triodia  sp.  nov.  (aff.  T.  racemigcra  C.  Gardner)  JHW  s.n. 

Spinifex.  Amongst  rocks  on  south-east  side  of  Governor  Is. 

Xerochloa  imberbis  R.Br.  PGW  11269 

Erect  rush-like  perennial.  Sir  Graham  Moore  Is. 

SMILACACEAE 

Smilax  australis  R.Br.  SJF  2135 

Rampant  twiner.  In  sheltered  sandstone  gullies  near  Woppinbie  Ck. 

XANTHORRHOEACEAE 

Lomandra  tropica  A.  Lee  EAC  330;  JHW  s.n. 

Perennial  coarse  tussock  to  50  cm.  In  low  open-woodland/forest  on 
lateritised  sandstone  at  Cone  Mt.  near  Sharp  Point  and  near 
Woppinbie  Ck. 

XYRIDACEAE 

Xyris  ?  complanata  R.Br.  SJF  2121;  JHW  s.n.;  PGW  11256 
Perennial  tussock  to  30  cm,  heads  to  1  cm,  flowers  yellow.  In  low  open- 
woodland  on  low-lying  lateritic  podzol  near  Cone  Mt.  and  near  Sharp 
Point,  and  on  Sir  Graham  Moore  Is. 

DICOTYLEDONAE 


ACANTHACEAE 

Hypoestes  floribunda  R.Br.  aff.  var.  suaveolens  R.  Barker  SJF  2085;  JHW 
s.n. 

Sprawling  semi-shrub  to  50  cm,  flowers  magenta.  In  low  woodland  on 
lateritised  sandstone  knoll  of  Cone  Mt.  and  on  rocky  knoll  on  south 
side  of  Pauline  Bay. 

Hypoestes  floribunda  R.Br.  var.  suaveolens  R.  Barker  SJF  2193 
Semi-shrub  to  50  cm,  flowers  magenta.  In  low  open-woodland  on 
lateritised  basalt  on  Seaflower  Bay. 

Rostellularia  adscendens  (R.Br.)  R.M.  Barker  ssp.  clementii  (Domin)  R.M. 
Barker  var  ?  largiflorens  R.M.  Barker  SJF  2093 

Herb  to  50  cm,  flowers  white.  Uncommon  in  low  woodland  on 
lateritised  sandstone  on  Cone  Mt. 

AIZOACEAE 

Trianthema  pilosa  F.  Muell.  PGW  11267 
Sir  Graham  Moore  Is. 

AMARANTHACEAE 
Athyranthes  aspera  L.  PGW  11287 
Near  Sharp  Point  on  Anjo  Peninsula. 

Amaranthus  pallidiflorus  F.  Muell.  JHW  s.n. 

On  Governor  Is. 


166 


Gomphrena  canescens  R.Br.  SJF  2218 

Erect  herb  to  70  cm,  flowers  maroon.  In  riparian  low  open-forest  on 
basalt  on  freshwater  creek  flowing  into  Seaflower  Bay  and  in  tall 
shrubland  on  sandstone  on  Governor  Is. 

Gomphrena  diffusa  Spreng.  JHW  s.n. 

At  West  Bay. 

Gomphrena  sp.  JHW  s.n. 

Herb  to  30  cm.  On  stony  laterite  plain  on  Governor  Is. 

Hemichroa  diandra  R.Br.  SJF  2268 

Semi-shrub  to  20  cm:  flowers  minute,  white.  Common  in  low  open- 
shrubland  on  tidal  flat  surrounding  lagoon  on  Anjo  Peninsula. 

Ptilotus  conicus  R.Br.  EAC  260;  SJF  2233;  JHW  s.n, 

Herb  to  50  cm,  stems  red:  flowers  yellow,  crimson  at  tips.  In  open-scrub 
on  lateritic  podzol  on  Anjo  Peninsula  and  on  sand  foreshore  of 
Governor  Is.  and  at  West  Bay. 

Ptilotus  polystachyus  (Gaudich.)  F.  Muell.  SJF  2254;  JHW  s.n. 

Herb  to  1  m,  flowers  pink-red.  In  open-heath  on  lateritised  sandstone 
on  Sharp  Point,  also  at  Pauline  Bay  and  on  Governor  Is. 


ANACARDIACEAE 

Buchanania  obovata  Engl.  EAC  312E;  PGW  11216 
Small  tree  to  2.5  m,  branches  spreading.  In  low  open-forest  on 
sandstone  and  lateritised  sandstone  near  Cone  Mt.  and  on  Pirn  Hill, 
and  on  Sir  Graham  Moore  Is. 


APIACEAE 

Trachymene  didiscoides  (F.  Muell.)  B.L.  Burtt  SJF  2038,  2138;  JHW  s.n. 
Biennial  herb  to  3  m,  cauline  leaves  only  at  flowering.  Common  in  low 
open-woodland  on  massive  sandstones  near  Woppinbie  Ck,  on 
Governor  Is.  and  on  lateritic  plateau  at  Pirn  Hill. 

APOCYNACEAE 
Alyxia  spicata  R.Br.  JHW  s.n. 

Climber,  flowers  fragrant.  On  basalt  at  Seaflower  Bay. 

Ervatamia  pubescens  (R.Br.)  Domin  SJF  2140 

Spreading  tree  to  3  m:  fruits  orange,  trapezoid.  Uncommon  in  low 
open-woodland  on  sandstone  near  Woppinbie  Ck. 

Parsonsia  velutina  R.Br.  SJF  2146 

Low  creeper.  In  low  open-woodland  on  sandstone  near  Woppinbie  Ck. 
Wrightia  saligna  (R.Br.)  Benth.  SJF  2227S 

Low  tree  to  3  m.  In  open-scrub  on  lateritic  podzol  on  Anjo  Peninsula. 


ASCLEPIADACEAE 
Gymnanthera  nitida  R.Br.  (SR) 

On  Sir  Graham  Moore  Is. 

M arsdenia  cinerascens  R.Br.  SJF  2049S;  JHW  s.n. 

Low  climber,  blaze  exuding  milky  latex.  In  low  closed-forest  on 
sandstone  sea-cliffs  on  Governor  Is. 
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ASTERACEAE 

Blumea  integrijolia  DC.  EAC  301  A;  JHW  s.n.;  PGW  11271 
Herb  to  30  cm.  In  open-forest  on  sandstone  floodplain  of  freshwater- 
creek  flowing  into  Pauline  Bay  and  in  low  open-forest  at  base  of  Aryj0 
Peninsula  and  on  Sir  Graham  Moore  Is. 

Blumea  psammophila  Dunlop  ined.  JHW  s.n. 

Herb.  In  open-forest  on  sandstone  floodplain  of  freshwater  creek 
flowing  into  Pauline  Bay. 

Blumea  saxatilis  Zoll.  &.  Moritzi  PGW  11231,  11264 
Sir  Graham  Moore  Is. 

Blumea  sp.  EAC  312H 

Herb  to  50  cm.  In  low  open-woodland  on  sandstone  escarpment  near 
Cone  Mt. 

Moonia  ecliptoides  (F.  Muell.)  Benth.  PGW  11194;  JHW  s.n. 

Annual  herb,  to  1  m,  flowers  yellow.  Behind  sandy  foreshore  on  south 
side  of  Pauline  Bay,  and  on  Sir  Graham  Moore  Is. 

Pluchea  rubelliflora  (F.  Muell.)  B.L.  Robinson  SJF  2264;  PGW  11229- 
JHW  s.n. 

Herb  to  30  cm.  On  saline  flat  behind  mangal  on  Pauline  Bay  and  [n 
open-heath  on  lateritised  sandstone  on  Sharp  Point,  and  on  Sir 
Graham  Moore  Is. 

Pterocaulon  serrulatum  (Montr.)  Guill.  var.  serrulatum  SJF  2253 
Herb  to  70  cm,  flowers  white.  Occasional  in  open-heath  on  lateritised 
sandstone  on  Sharp  Point. 

Pterocaulon  sphacelatum  (Labill.)  Benth.  <Sc  Hook.  f.  ex  F.  Muell.  PGW 
11263;  JHWs.n. 

Semi-shrub  to  1  m.  On  sandstones  and  laterites  on  Governor  Is.  and 
SSW  of  Sharp  Point,  and  on  Sir  Graham  Moore  Is. 

Pterocaulon  verbascifolium  F.  Muell,  PGW  11317;  JWH  s.n. 

Semi-shrub  to  1  m.  In  low  open-forest  on  laterite  and  lateritic  podzol 
on  mount  near  August  Point  and  SSW  of  Sharp  Point,  and  on  Sir 
Graham  Moore  Is. 

Vernonia  cinerea  (L.)  Less.  JHW  s.n. 

Semi-shrub  to  1  m.  In  low  open-forest  on  laterite  on  Pirn  Hill. 
AVICENNIACEAE 

Avicennia  marina  (Forsk.)  Vierh  JHW  s.n.;  PGW  11270 
Mangrove  at  West  Bay,  and  on  Sir  Graham  Moore  Is. 

BIGNONIACEAE 

Dolichandrone  heterophylla  (R.Br.)  F.  Muell.  SJF  2062A,  2186 
Small  tree  to  3  m.  In  low  open-woodland  on  lateritised  basalt  on 
Seaflower  Bay  and  on  sandstone  on  Governor  Is. 

BOMBACACEAE 
Adansonia  gregorii  F.  Muell.  (SR) 

Tree  to  10  m  with  swollen  trunk.  Occasional  on  coastal  sands  at  West 
Bay  and  on  Governor  Is. 

BORAGINACEAE 
Ehretia  saligna  R.Br.  SJF  2046S 
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Tree  to  3  m  with  corky  grey  bark.  In  low  closed-forest  on  sandstone  sea- 
cliffs  on  Governor  Is. 

Heliotropium  aff.  flaviflorum  W.V.  Fitzg.  PGW  11234 
Sir  Graham  Moore  Is. 

Heliotropium  paniculatum  R.Br.  PGW  11224 
Sir  Graham  Moore  Is. 

BURSERACEAE 

Canarium  australianum  F.  Muell.  var.  glabrum  Leenh.  SJF  2219S;  JHW 
s.n.;  PGW1 1301 

Tree  to  8  m,  dbh  50  cm,  leaves  pinnate.  Co-dominant  in  riparian  low 
open-forest  on  basalt  on  freshwater  creek  flowing  into  Seaflower  Bay 
and  on  mount  at  August  Point,  and  near  Sharp  Point. 

Garuga  floribunda  Decne.  SJF  2223 

Tree  to  10  m,  sparsely  branched  as  if  pollarded:  dbh  70  cm:  bark  white, 
patterned  grey:  leaves  pinnate,  deciduous.  Co-dominant  in  riparian 
low  open-forest  on  basalt  on  creek  flowing  into  Seaflower  Bay. 

BYBLIDACEAE 

Byblis  liniflora  Salisb.  EAC  251,  274,  281,  338A;  SJF  2095;  JHW  s.n., 
PGW11255 

Sprawling  glandular  herb  to  30  cm.  In  depressions  and  on  floodplains 
on  various  soils  throughout  study  area. 

CAESALPINIACEAE 

Cassia  goniodes  A.  Cunn.  ex  Benth.  SJF  2181,  2265;  PGW  11292 
Semi-prostrate  shrub,  leaflets  1-2  pairs,  flowers  orange-yellow.  In  low 
open-woodland  on  sandstone  near  Pirn  Hill  and  in  open-heath  on 
laterised  sandstone  near  Sharp  Point. 

Cassia  mimosoides  L.  EAC  296 

Sprawling  shrub.  In  low  open-forest  on  sandstone  at  base  of  Anjo 
Peninsula. 

Cassia  oligoclada  F.  Muell.  PGW  11190 
Sir  Graham  Moore  Is. 

Erythrophleum  chlorostachys  (F.  Muell.)  Baill.  SJF  2085A;  PGW  11192 
Tree  to  6  m,  bark  dark,  furrowed.  Occasional  in  low  open-forest  on 
lateritised  sandstones  throughout  study  area. 

Petalostylis  labicheoides  R.Br.  JHW  s.n. 

Shrub  to  1  m.  In  sand  adjacent  to  rocky  knoll  on  south  side  of  Pauline 
Bay. 

CAPPARACEAE 

Cadaba  capparoides  DC.  SJF  11 175 A 

Sir  Graham  Moore  Is. 

Capparis  1  sepiaria  L.  JHW  s.n. 

Tree  to  8  m.  On  laterite  over  basalt  on  mount  2  km  SW  of  August 
Point. 

Capparis  quiniflora  DC.  JHW  s.n. 

Prickly  shrub.  At  West  Bay. 

Capparis  umbonata  Lindl.  PGW  11295 
Near  Sharp  Point  on  Anjo  Peninsula. 
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Cleome  ?  viscosa  L.  SJF  2255 

Herb  to  50  cm.  Common  in  open-heath  on  lateritised  sandstone  on 
Sharp  Point. 

Cleome  tetrandra  DC.  var .  simplicifolia  F.  Muell.  EAC  408;  JHW  s.n  • 
PGW  11225 

Herb  to  50  cm.  On  sandy  beach  at  West  Bay  and  on  south  side  of 
Pauline  Bay  and  adjacent  to  sedgeland  on  sandstone  on  Sharp  Point 
and  on  Sir  Graham  Moore  Is. 

CARYOPHYLLACEAE 

Polycarpaea  longiflora  F.  Muell.  EAC  259,  333,  361;  SJF  2106;  JHW  s.n  • 
PGW  11197 

Erect  herb  to  1  m,  flowers  crimson/maroon.  On  sandstones,  laterites 
and  alluvium  throughout  study  area. 

Polycarpaea  involucrata  F.  Muell.  JHW  s.n. 

West  Bay  near  sea. 

Polycarpaea  sp.  nov.  (aff  P.  involucrata  F.  Muell.)  EAC  320,  JHW  s.n. 
Herb  to  10  cm,  flowers  cream.  In  low  open-woodland  forest  on 
sandstone  at  West  Bay. 

CHENOPODIACEAE 

Halosarcia  halocnemoides  (Nees)  Paul  G.  Wilson  subsp.  tenuis  Paul  G 
Wilson  JHW  s.n. 

Shrubby  glasswort  to  40  cm.  In  low  open-shrubland  on  tidal  flat 
surrounding  lagoon  near  Sharp  Point  on  Anjo  Peninsula. 

Halosarcia  indica  (Willd.)  Paul  G.  Wilson  SJF  2267S;  JHW  s.n. 

Shrubby  glasswort  to  20  cm.  Dominant  in  low  open-shrubland  on  tidal 
flat  surrounding  lagoon  near  Sharp  Point  on  Anjo  Peninsula. 

Halosarcia  indica  (Willd.)  Paul  G.  Wilson  subsp.  indica  JHW  s.n. 
Almost  prostrate  shrubby  glasswort.  Sprawling  over  sand  on  tidal  flat 
surrounding  lagoon  near  Sharp  Point. 

Halosarcia  indica  (Willd.)  Paul  G.  Wilson  subsp.  leiostachya  (Benth.)  Paul 
G.  Wilson  JHW  s.n.;  PGW  1 1268 

Vigorous  shrubby  glasswort  to  1.5  m.  Co-dominant  in  low  open- 
shrubland  on  tidal  flat  surrounding  lagoon  near  Sharp  Point,  and  on 
Sir  Graham  Moore  Is. 

Neobassia  astrocarpa  (F.  Muell.)  A.J.  Scott  JHW  s.n. 

Abundant  in  low  open-shrubland  on  tidal  flat  surrounding  lagoon 
SSW  of  Sharp  Point. 

COMBRETACEAE 

Terminalia  canescens  (DC.)  Radik.  EAC  243,  312B;  SJF  2094;  PGW 
11218 

Erect  shrub  or  small  tree  to  4  m.  Occasional  in  low  woodland  on 
lateritised  sandstone  on  Cone  Mt.  and  on  sandstone  on  Governor  Is., 
and  on  Sir  Graham  Moore  Is. 

Terminalia  carpentariae  C.T.  White  EAC  306,  328;  SJF  2143 
Tree  to  4  m,  dbh  15  cm,  leaves  grey-green.  Co-dominant  in  low  open- 
woodland  on  massive  sandstones  near  Woppinbie  Ck,  near  Pirn  Hill 
and  on  Pauline  Bay. 

Terminalia  hadleyana  W.V.  Fitzg.  PGW  11285 
Near  Sharp  Point  on  Anjo  Peninsula. 
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Terminalia  petiolaris  A.  Cunn.  ex  Benth.  SJF  2043 

Tree  to  6  m,  dbh  15  cm,  bark  deeply  furrowed.  Sub-dominant  in  low 

closed-forest  on  sandstone  sea-cliffs  on  Governor  Is. 

Terminalia  sp.  SJF  s.n. 

Grey  barked  tree  to  4  m.  On  freshwater  creek  adjacent  to  mangroves  at 
Pauline  Bay. 

CONVOLVULACEAE 
Bonamia  media  R.Br.  SJF  2076 

Trailer,  flowers  sky-blue.  In  crevices  on  coastal  sandstone  platform  on 
Governor  Is. 

Bonamia  pannosa  (R.Br.)  H.  Hallier  SJF  2245.;  JHW  s.n.;  PGW  11168 
Prostrate  semi-shrub:  flowers  1  cm  diam.,  cream.  Uncommon  in  open- 
scrub  and  low  open-forest  on  lateritic  podzol  SSW  of  Sharp  Point,  and 
on  Sir  Graham  Moore  Is. 

Ipomoea  abrupta  R.Br.  SJF  2142 

?  Renascent  perennial  trailer.  In  low  open-woodland  on  sandstone  near 
Woppinbie  Ck. 

Ipomoea  coptica  (L.)  Roth.  SJF  2216;  WAP  s.n. 

Trailer.  In  riparian  low  open-forest  on  basalt  on  freshwater  creek 
flowing  into  Seaflower  Bay. 

Ipomoea  eriocarpa  R.Br.  EAC  257;  JHW  s.n. 

Trailer.  On  sandstone  on  Governor  Is. 

Ipomoea  macrantha  Roemer  &  Schultes  EAC  261;  WAP  s.n. 

Perennial  trailer.  On  rocky  sandstone  foreshore  of  Governor  Is.  and  in 
riparian  low  open-forest  on  basalt  on  freshwater  creek  flowing  into 
Seaflower  Bay. 

M erremia  sp.  nov.  EAC  301 

In  low  open-forest  on  sandstone  at  base  of  Anjo  Peninsula. 

Xenostegia  tridentata  (L.)  Austin  &.  Staples  EAC  244;  SJF  2047 
Weak  twiner  to  1  m.  In  low  closed-forest  on  sandstone  sea-cliffs  on 
Governor  Is. 

CUCURBIT  ACEAE 

Trichosanthes  cucumerina  L.  WAP  s.n.;  PGW  11302 

Twiner  with  tendrils,  seeds  winged.  In  riparian  low  open-forest  on 

basalt  on  freshwater  creek  flowing  into  Seaflower  Bay,  and  near  Sharp 

Point. 

DILLENIACEAE 

Hibbertia  lepidota  R.Br.  ex  DC.  SJF  2178 

Shrub  to  ?  1  m,  flowers  yellow.  In  low  open-woodland  on  sandstone 
near  Pirn  Hill. 

Hibbertia  sp.  (aff.  K.F.  Kenneally  7048)  SJF  2185S;  JHW  s.n. 

Shrub  to  1.5  m.  In  low  open-woodland  on  sandstones  and  laterite  near 
Pirn  Hill. 

DROSERACEAE 

Drosera  indica  L.  EAC  272,  355;  SJF  2160 

Ascending  herb  to  30  cm,  leaves  glandular,  flowers  pink.  On  drying 
banks  of  freshwater  creeks  flowing  into  Pauline  Bay  and  West  Bay. 
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Drosera  petiolaris  R.Br.  ex  DC.  EAC  338,  345 

Rosetted  herb  to  10  cm  diam.,  leaves  glandular,  margins  silky.  On 
drying  banks  of  freshwater  creek  flowing  into  Pauline  Bay  and  in  low- 
lying  woodland  near  Woppinbie  Ck. 

Drosera  subtilis  N.G.  Marchant  EAC  358 

Minute  herb,  leaves  glandular.  On  drying  banks  of  freshwater  creek 
flowing  into  Pauline  Bay. 

EBENACEAE 

Diospyros  ferrea  (Willd.)  Bakh.  var.  humilis  (R.  Br)  Bakh.  SJF  2044;  PGW 
11281 

Small  tree,  bark  grey  and  black,  blaze  pink.  In  low  closed-forest  on 
sandstone  sea-cliffs  on  Governor  Is.,  and  near  Sharp  Point. 

Diospyros  maritima  Blume  SJF  2050;  JHW  s.n.;  PGW  11251,  11281 
Small  tree  to  3  m,  leaves  ovate  10  cm,  shiny.  In  low  closed-forest  on 
sandstone  sea-cliffs  of  Governor  Is.  and  on  crest  of  beach  dunes  near 
Sharp  Point  and  on  Sir  Graham  Moore  Is. 

ELATINACEAE 

Bergia  pedicellaris  (F.  Muell.)  Benth.  EAC  340 

Herb.  In  low  woodland  on  black  cracking  clay  near  Cone  Mt. 


EUPHORBIACEAE 

Drypetes  lasiogyna  (F.  Muell.)  Pax  <Sc  K.  Hoffm.  SJF  2189,  2263;  JHW 
s.n.;  PGW  s.n. 

Salt-pruned  semi-prostrate  shrub  to  low  tree  to  4  m,  fruits  red-orange. 
In  low  closed-forest  on  basalt  2  km  SW  of  August  Point  and  on 
sandstone  shoreline  near  Sharp  Point. 

Drypetes  sp.  PGW  11167 
Sir  Graham  Moore  Is. 

Euphorbia  aff.  australis  Boiss.  JHW  s.n. 

Sprawling  semi-shrub  to  15  cm.  On  lateritic  plateau  at  Pirn  Hill. 
Euphorbia  aff.  drummondii  Boiss.  JHW  s.n. 

Spreading  herb  to  15  cm.  On  open  sand  behind  beach  on  Governor  Is. 
Euphorbia  aff.  tannensis  Sprengel  JHW  s.n. 

Virgate  herb  to  70  cm,  seeds  smooth,  caruncle  expanded,  caducous. 
On  sand  amongst  rocks  on  Governor  Is. 

Euphorbia  atoto  Forst.  f.  JHW  s.n.;  PGW  11303 

Sprawling  bushy  sub-shrub  to  50  cm,  leaves  distichous.  On  crest  of 

beach  dunes  near  Sharp  Point. 

Euphorbia  plumeroides  Teysm.  ex  Hassk.  EAC  390;  JHW  s.n. 

Leafless  twiggy  shrub  to  1  m.  In  low  open-woodland  on  lateritised 
basalt  on  Seaflower  Bay. 

Euphorbia  sp.  aff.  armstrongiana  Boiss.  ex  DC.  JHW  s.n. 

Slender,  erect  herb  to  50  cm,  leaves  in  distant  pairs.  On  sand  among 
•  coastal  rocks  on  Governor  Is. 

Euphorbia  tannensis  Sprengel  JHW  s.n. 

Perennial  multi-stemmed  semi-shrub  to  70  cm,  seeds  asperous,  caruncle 
unexpanded.  On  Governor  Is. 
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Flueggea  virosa  (Roxb.  ex  Willd.)  Voigt  SJF  2141,  2200;  JHW  s.n. 

Tree  to  8  m,  fruits  black,  4  mm  diam.  Dominant  in  low  closed-forest  on 
basalt  SW  of  August  Point,  and  Woppinbie  Ck. 

Mallotus  didymochryseus  Airy  Shaw  SJF  2191,  2192 

Low  tree  to  4  m,  leaves  white  below:  fruits  ovoid,  1  cm  diam.  In  low 

closed-forest  on  basalt  2  km  SW  of  August  Point. 

Mallotus  nesophilus  Muell.  Arg.  PGW  11283,  11306 
Near  Sharp  Point  on  Anjo  Peninsula. 

Petalostigma  pubescens  Domin  EAC  266,  312G;  SJF  2 12 1C 
Spreading  shrub  to  2  m.  In  open-scrub/woodland/ forest  on  lateritic 
podzol  near  Cone  Mt.  on  Anjo  Peninsula  and  near  West  Bay. 

Phyllanthus  maderaspatanus  L.  WAP  s.n. 

Ascending  herb  to  15  cm.  In  low  open-forest  on  basalt  on  freshwater 
creek  flowing  into  Pauline  Bay. 

Phyllanthus  sp.  EAC  312A 

Shrub.  In  low  open-woodland  on  sandstone  escarpment  near  Cone 
Mt. 

Phyllanthus  virgatus  G.  Forster  EAC  305;  JHW  s.n. 

Virgate  semi-shrub  to  30  cm.  On  Governor  Is.,  and  Anjo  Peninsula,  in 
low  open  forest  amongst  sandstone  outcrops. 

Sauropus  trachyspermus  (F.  Muell.)  Airy  Shaw  EAC  299;  JHW  s.n. 
Leafless  herb  to  30  cm.  In  low  open-forest  amongst  sandstone  outcrops 
at  base  of  Anjo  Peninsula  and  Governor  Is. 

Sebastiana  chamaelea  (L.)  Muell. -Arg.  JHW  s.n.;  PGW  11189 
Herb  to  1  m.  On  edge  of  sandy  beach  on  Governor  Is.,  and  on  Sir 
Graham  Moore  Is. 

GOODENIACEAE 
Calogyne  sp.  SJF  2213 

Trailing  herb,  flowers  bright  yellow.  In  riparian  low  open-forest  on 
freshwater  creek  flowing  into  Seaflower  Bay. 

Goodenia  arachnoidea  Carolin  ined.  EAC  254,  303;  SJF  2153 
Trailing  annual  herb  to  30  cm.,  flowers  yellow.  In  open-scrub  on 
sandstone  on  Governor  Is.,  in  low  open-forest  amongst  sandstone 
outcrops  at  base  of  Anjo  Peninsula  and  on  drying  bank  of  freshwater 
creek  flowing  into  Pauline  Bay. 

Goodenia  sepalosa  F.  Muell  ex.  Benth.  EAC  396 

Trailing  herb.  On  ephemeral  creek  in  low  open-woodland  on  lateritised 
basalt  on  Seaflower  Bay. 

Scaevola  broivniana  Carolin  ined.  SJF  2240;  JHW  s.n. 

Sprawling  semi-shrub  to  30  cm,  flowers  white.  In  open-scrub  on 
lateritic  podzol  on  Anjo  Peninsula  and  on  sandstone  on  Governor  Is. 

Scaevola  sericea  Vahl.  (syn.  S.  taccada  (Gaertn.)  Roxb.)  PGW  11248. 
Rounded  shrub  to  2  m.  On  primary  dune  sand  near  Sharp  Point  on 
Anjo  Peninsula  and  on  Sir  Graham  Moore  Is. 

HALORAGACEAE 

Gonocarpus  acanthocarpus  (Brongn.)  Orchard  PGW  11205 
Sir  Graham  Moore  Is. 
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Gonocarpus  chinensis  (Lour.)  Orchard  ssp.  chinensis  EAC  353;  JHW  s.n. 
Herb.  In  open-forest  on  sandstone  floodplain  of  freshwater  creek 
flowing  into  Pauline  Bay. 

Gonocarpus  implexus  Orchard  EAC  285 

Herb.  In  open-woodland  on  sandstone  along  creek  flowing  into  West 
Bay. 

Gonocarpus  leptothecus  (F.  Muell.)  Orchard  EAC  290,  332;  SJF  2119 
Diffuse  shrub  to  30  cm.  In  low  open-forest  amongst  sandstone  outcrops 
at  base  of  Anjo  Peninsula  and  near  Woppinbie  Ck. 

M yriophyllum  sp.  SJF  2097 

Aquatic  herb,  shoots  emergent.  In  freshwater  creek  flowing  into 
Pauline  Bay. 

LAMIACEAE 

Anisomeles  malabarica  (L.)  R.Br.  ex  Sims  JHW  s.n.;  PGW  11296 
At  base  of  Anjo  Peninsula  and  near  Sharp  Point. 

Plectranthus  congestus  R.Br.  JHW  s.n. 

Herb  to  50  cm.  In  open-forest  on  sandstone  floodplain  of  freshwater 
creek  flowing  into  Pauline  Bay. 

LAURACEAE 

Cassytha  aurea  J.Z.  Weber  var.  Candida  J.Z.  Weber  EAC  253,  291;  SJF 
2065;  JHWs.n. 

Twining  parasite  on  grasses  and  shrubs  to  30  cm,  1  mm  diam., 
pubescent  to  almost  glabrous,  fruits  black.  In  low  woodland  and  open- 
forest  on  sandstone  on  Governor  Is.  and  at  base  of  Anjo  Peninsula. 

Cassytha  capillaris  Meissn.  JHW  s.n. 

Twining  parasite.  On  grasses  and  shrubs.  Uncommon  in  low  woodland 
on  sandstone  on  Governor  Is. 

Cassytha  filiformis  L.  PGW  11220 
Sir  Graham  Moore  Is. 

LECYTHIDACEAE 

Planchonia  careya  (F.  Muell.)  Kunth.  SJF  2 13 IS;  PGW  11187 

Tree  to  4  m,  branches  weeping,  bark  corky.  Sub-dominant  in  low  forest 

on  black  cracking  clay  near  Cone  Mt.  and  on  Sir  Graham  Moore  Is. 

LENTIBULARIACEAE 

Utricularia  chrysantha  R.Br.  EAC  351;  SJF  2100 

Erect  herb  to  20  cm,  flowers  golden  yellow.  In  open  forest  on  drying 

bank  of  freshwater  creek  flowing  into  Pauline  Bay. 

Utricularia  fistulosa  P.  Taylor  JHW  s.n. 

In  wet  mud  at  edge  of  pools  at  Pauline  Bay. 

Utricularia  gibba  L.  EAC  347 

Annual  herb.  On  drying  banks  of  freshwater  creek  flowing  into  Pauline 
Bay. 

Utricularia  leptoplectra  F.  Muell.  SJF  2151 

Erect,  tender  herb  to  50  cm,  leafless:  flowers  blue  internally,  white  with 
yellow  sheen  externally.  On  drying  banks  of  freshwater  creek  flowing 
into  Pauline  Bay.  Second  collection  from  Western  Australia. 
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Utricularia  uliginosa  Vahl  SJF  2099 

Slender  herb,  flowers  blue-mauve.  In  open  forest,  gregarious  on  drying 
bank  of  freshwater  creek  flowing  into  Pauline  Bay. 


LOBELIACEAE 

Lobelia  dioica  R.Br.  EAC  343;  SJF  2162 

Slender,  ascending  herb  to  15  cm,  flowers  blue.  On  drying  banks  of 
freshwater  creek  flowing  into  Pauline  Bay  and  in  low-lying  woodland 
near  Woppinbie  Ck. 


LOGANIACEAE 

M itrasacme  1  ambigua  R.Br.  JHW  s.n. 

Leafless  herb  to  50  cm.  On  dam  edges  of  pond  at  West  Bay 

M itrasacme  ?  lepidocalyx  F.  Muell.  PGW  11272 
Sir  Graham  Moore  Is. 

M itrasacme  ?  lutea  F.  Muell.  JHW  s.n. 

Ascending  herb  to  15  cm,  flowers  cream.  In  spring  and  on  damp  sandy 
flat  along  freshwater  creek  flowing  into  Pauline  Bay. 

M itrasacme  ?  pygmaea  R.Br.  JHW  s.n. 

Tender  prostrate  herb.  On  damp  ground  under  shade  of  grasses/ sedges 
with  ephemerals  at  Pauline  Bay. 

M itrasacme  elata  R.Br.  var.  brevicalyx  Leenh.  SJF  2243 

Slender  herb  to  30  cm,  flowers  white.  In  open-scrub  on  lateritic  podzol 

on  Anjo  Peninsula. 

M itrasacme  exserta  F.  Muell.  SJF  2167 

Erect  annual  herb  to  50  cm,  leafless,  flowers  white.  On  drying  banks  of 
freshwater  creek  flowing  into  Pauline  Bay. 

M itrasacme  lutea  F.  Muell.  EAC  360;  WAP  s.n. 

Annual  herb  to  15  cm.  In  open-forest  on  floodplain  of  freshwater  creek 
flowing  into  Pauline  Bay  and  West  Bay. 

M itrasacme  pygmaea  R.Br.  EAC  338B 

Tender  erect  herb  to  10  cm.  In  low  open-forest  on  damp  sand  near 
Woppinbie  Ck. 

Strychnos  lucida  R.Br.  EAC  391;  SJF  2201,  2221;  PGW  s.n.,  11166 
Shrub  to  1.5  m:  fruit  2  cm  diam.,  orange.  In  riparian  low  open-forest 
and  in  low  closed-forest  on  basalt  on  Seaflower  Bay  and  in  open-heath 
on  sheltered  sandstone  shoreline  of  Sharp  Point,  and  on  Sir  Graham 
Moore  Is. 


LORANTHACEAE 

Amyema  benthamii  (Blakely)  Dans.  EAC  309;  JHW  s.n. 

Hemi-parasite  on  Acacia.  In  low  open-woodland  on  massive  sandstone 
on  Pauline  Bay  and  on  basalt  SW  of  August  Point. 

Amyema  bifurcatum  (Benth.)  Tiegh  JHW  s.n.;  PGW  11298 
Hemi-parasite  on  ?  Syzygium;  flowers  in  pairs.  In  low  open-woodland  on 
massive  sandstone  on  Pauline  Bay,  and  near  Sharp  Point. 

Decaisnina  petiolata  (Barlow)  Barlow  ssp.  petiolata  EAC  262 
Hemi-parasite.  In  open-scrub  on  sandstone  foreshore  on  Governor  Is. 
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Decaisnina  signata  (F.  Muell.  ex  Benth.)  Tieghem  ssp.  cardiophylla 
(Domin)  Barlow  SJF  2104 

Hemi-parasite  on  Syzygium  eucalyptoidcs  ssp.  blceseri ,  flowers  red.  In  low 
open-woodland  on  massive  sandstone  on  Pauline  Bay. 

Dendrophthoe  acacioides  (Cunn.  ex  Benth.)  Tieghem  ssp.  acacioides  EAC 
403,  407;  SJF  2266;  JHW  s.n.  (x  2) 

Pendulous,  hemi-parasitic  on  Acacia  species,  flowers  orange.  At  Pauline 
Bay  and  in  open-heath/ scrub  on  lateritised  sandstone  and  secondary 
dunes  on  Anjo  Peninsula. 


LYTHRACEAE 
Ammannia  baccifera  L.  SJF  2214 

Weak  herb.  In  riparian  low  open-forest  on  basalt  on  freshwater  creek 
flowing  into  Seaflower  Bay. 

Ly thrum  arnhemica  F.  Muell.  EAC  341 

Erect  herb  to  20  cm,  flowers  pink.  In  low  woodland  on  black  cracking 
clay  near  Cone  Mt. 

Pemphis  acidula  Forst.  Sc  Forst.  f.  JHW  s.n.;  PGW  11308 
Mangrove.  On  Governor  Is.  and  on  Sir  Graham  Moore  Is. 


MALVACEAE 

Gossypium  populifolium  (Benth.)  F.  Muell.  ex  Todaro  EAC  24 1,  397,  SJF 


2173;  JHW  s.n. 

Trailer  to  1.5  m,  flowers  pink,  petals  blotched  purple  at  base.  In  low 
open-woodland  on  sandstone  near  Pirn  Hill,  in  riparian  low  open-forest 
on  basalt  on  Seaflower  Bay  and  on  sandy  shores  of  Governor  Is. 

Hibiscus  geranioides  Cunn.  ex  Benth.  JHW  s.n.;  PGW  11206 
Trailing  etiolated  semi-shrub  to  1  m.  In  low  open-forest  on  lateritic 
podzol  SW  of  Sharp  Point,  and  on  Sir  Graham  Moore  Is. 


Hibiscus  leptocladus  Benth.  EAC  312D 

Open  shrub  to  1  m.  In  low  open-woodland  on  sandstone  escarpment 
near  Cone  Mt. 


Hibiscus  spinulosus  (W.V.  Fitzg.)  F.D.  Wilson  SJF  2250 
Open  shrub  to  1.5  m:  flowers  pink,  maroon  at  base.  Uncommon  in 
open-scrub  on  lateritic  podzol  on  Anjo  Peninsula  and  amongst 
declivities  in  tall  shrubland  on  sandstone  plateau  on  Governor  Is. 


Hibiscus  sp.  nov.  (=  Craven  8412)  EAC  310 

Erect  open  shrub  to  1  m,  flowers  pink.  Uncommon  on  low  open- 
woodland  on  sandstone  at  Pauline  Bay. 

Hibiscus  sp.  nov.  ‘Admiralty  Gulf  EAC  321;  SJF  2134 

Erect  open  shrub  to  1.5  m,  flowers  pink.  Rare  in  low  open-woodland  on 

sandstone  near  Woppinbie  Ck  and  at  West  Bay. 

Hibiscus  sp.  nov.  ‘Vansittart  Bay’  SJF  2157 

Shrub  to  1  m,  flowers  pink.  In  low  open-woodland  on  sandstone  at 
Pauline  Bay. 

Thespesia  populneoides  (Roxb.)  Kostel  SJF  2077;  JHW  s.n. 

Sprawling  shrub  to  4  m,  bark  smooth.  On  sandy  beach  on  Governor  Is. 
and  among  rocks  and  mangroves  on  estuary  of  Pauline  Bay. 
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MELASTOMATACEAE 
Osbeckia  australiana  Naudin  JHW  s.n. 

Shrub  to  1  m,  flowers  magenta.  In  swamp  on  floodplain  of  freshwater 
creek  flowing  into  Pauline  Bay. 

MELIACEAE 

Aglaia  elaeagnoidea  (A.L  Juss.)  Benth.  EAC  388;  JHW  s.n. 

Tree  to  8  m.  In  low  closed-forest  on  basalt  SW  of  August  Point. 

Oivenia  vemicosa  F.  Muell.  SJF  2149 

Tree  to  6  m:  bark  rough,  persistent.  Co-dominant  in  low  open- 
woodland  on  sandstone  at  Pauline  Bay. 

Xylocarpus  granatum  Koen.  PGW  11315 
Sir  Graham  Moore  Is. 

Xylocarpus  moluccensis  (Lam.)  M.  Roemer  (syn.  X.  australasicus  Ridley) 
SJF2040S,  2226S;  JHW  s.n. 

Tree  to  5  m,  trunk  massive,  swollen  dbh  80  cm:  leaves  pinnate, 
deciduous.  Rare  on  sandy  beaches  on  Seaflower  Bay  and  on  sheltered 
landward  fringe  of  mangal  on  Governor  Is.  and  Anjo  Peninsula. 

MENISPERMACEAE 

Tinospora  smilacina  Benth.  EAC  312C 

Climber  to  3  m.  In  low  open-woodland  on  sandstone  escarpment  near 
Cone  Mt. 

MENYANTHACEAE 

Nymphoides  disperma  H.I.  Aston  SJF  2098 

Aquatic  stoloniferous  herb:  leaves  floating:  scape  emergent,  flowers 
orange-yellow.  In  freshwater  creek  flowing  into  Pauline  Bay.  Type 
locality. 

'Nymphoides  sp.  aff.  indica  (L.)  Kuntze  JHW  s.n. 

Aquatic  herb,  flowers  white.  In  pond  on  freshwater  creek  on  sandstone 
at  West  Bay. 

Nymphoides  sp.  EAC  275 

Aquatic  stoloniferous  herb.  In  freshwater  creek  flowing  into  West  Bay. 

MIMOSACEAE 

Acacia  arida  Benth.  SJF  2116 

Shrub  to  2  m:  fruit  cylindrical,  apex  pungent.  In  low  open-forest 
amongst  sandstone  outcrops  at  base  of  Anjo  Peninsula. 

Acacia  calcigera  Tindale  MS  SJF  2198;  JHW  s.n. 

Small  fastigiate  tree  to  10  m,  bipinnate:  bark  pale,  corky.  In  low  open- 
woodland  on  lateritised  basalt  on  Seaflower  Bay  and  SW  of  August 
Point. 

Acacia  deltoidea  Cunn.  ex  Don  var.  pungens  Benth.  EAC  313,  385;  SJF 
2176 

Shrub  to  2  m,  flowers  yellow.  In  low  open-woodland  on  sandstone  near 
Pirn  Hill  and  West  Bay. 

Acacia  dunnii  (Maiden)  Turrill  JHW  s.n. 

Shrub  to  3  m.  Dominant  in  open-scrub  on  sand  above  beach  on 
Governor  Is. 
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Acacia  gonocarpa  F.  Muell.  EAC  246,  298;  SJF  2051,  2115;  JHW  s.n.; 
PGW  11208 

Shrub  to  5  m.  Dominant  in  tall  shrubland  on  sandstone  plateau  on 
Governor  Is.  and  common  in  low  open-forest  amongst  sandstone 
outcrops  at  base  of  Anjo  Peninsula  and  on  Sir  Graham  Moore  Is. 

Acacia  ?  oligoneura  F.  Muell.  SJF  2123 

Low  shrub  to  1  m.  In  low  open-woodland  on  lateritic  podzol  near  Cone 
Mt. 

Acacia  ?  oncinocarpa  Benth.  PGW  11165 
Sir  Graham  Moore  Is. 

Acacia  orthocarpa  F.  Muell.  sens.  lat.  EAC  384 

Shrub  to  4  m.  In  low  open-woodland  on  sandstone  at  base  of  Anjo 
Peninsula. 

Acacia  platycarpa  F.  Muell.  EAC  404;  PGW  11247 

Tall  shrub  to  4  m.  In  open-scrub  on  secondary  dune  near  Sharp  Point 

on  Anjo  Peninsula,  and  on  Sir  Graham  Moore  Is. 

Acacia  retinervis  A.  Cunn.  ex  Benth.  SJF  2238;  JHW  s.n. 

Tree  to  4  m.  Co-dominant  in  open-scrub  on  lateritic  podzol  on  Anjo 
Peninsula  and  in  low  open-woodland  on  sandstone  at  Pauline  Bay. 

Acacia  stigmatophylla  Cunn.  ex  Benth.  EAC  327;  SJF  2087;  JHW  s.n.; 
PGW  11185 

Spreading  shrub  to  2  m,  leaves  yellow-green.  Common  in  low 
woodland  on  lateritised  sandstone  on  Cone  Mt.,  on  sandstone  near 
Woppinbie  Ck  and  on  basalt  mount  SW  of  August  Point,  and  on  Sir 
Graham  Moore  Is. 

Acacia  translucens  A.  Cunn.  ex  Hooker  EAC  334;  SJF  2110,  2244;  JHW 
s.n.;  PGW1 1266 

Shrub  to  2  m,  flowers  1  cm  diam.,  yellow.  Occasional  in  low  open-forest 
and  open-scrub  on  lateritic  podzol,  lateritised  sandstone  and 
sandstones  along  Anjo  Peninsula  near  Woppinbie  Ck  and  at  West  Bay, 
and  on  Sir  Graham  Moore  Is. 

Acacia  translucens  Cunn.  ex  Hook,  forma  EAC  368 

Shrub  to  2  m.  In  low  open-woodland  on  sandstone  near  Pirn  Hill. 

Acacia  tumida  F.  Muell.  ex  Benth.  EAC  286,  288;  SJF  2067;  JHW  s.n. 
Shrub  to  5  m,  dbh  10  cm,  leaves  glaucous,  bark  rough,  blackish.  In  low 
woodland  on  sandstone  on  Governor  Is.,  at  base  of  Anjo  Peninsula 
and  at  West  Bay. 


MORACEAE 

Ficus  leucotricha  Miq.  JHW  s.n. 

On  Governor  Is. 

Ficus  platypoda  A.  Cunn.  ex  Miq.  EAC  316;  SJF  2045;  PGW  11300 
Spreading  tree  to  5  m,  fruit  yellow.  In  low  closed-forest  on  sandstone 
sea-cliffs  on  Governor  Is.  and  in  low  woodland  on  sandstone  near  West 
Bay,  and  near  Sharp  Point. 

MYOPORACEAE 

M yoporum  acuminatum  R.Br.  JHW  s.n.;  PGW  11227 

Spreading  shrub  to  4  m.  Among  rocks  behind  mangal  at  Pauline  Bay, 

and  on  Sir  Graham  Moore  Is. 
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MYRSINACEAE 

Aegiceris  comiculatum  JHW  s.n.;  PGW  11260 

Mangrove.  Common  at  West  Bay  and  Governor  Is.  and  on  Sir 
Graham  Moore  Is. 

MYRTACEAE 

Calytrix  achaeta  (F.  Muell.)  Benth.  SJF  2092 

Shrub  to  1.5  m,  flowers  white.  In  low  woodland  on  sandstone  near 
Cone  Mt. 

Calytrix  broivnii  (Schauer)  Craven  EAC  307 

Shrub  to  3  m,  flowers  white.  In  low  open-woodland  on  sandstone  at 
Pauline  Bay. 

Calytrix  exstipulata  DC.  EAC  312;  SJF  2112;  PGW  11198 

Shrub  to  2  m,  flowers  magenta-pink.  Common  in  low  open- 

forest/woodland  amongst  sandstones. 

Eucalyptus  alba  Reinw.  ex  Blume  JHW  s.n. 

Tree  to  15  m:  bark  white,  smooth.  Co-dominant  in  open-forest  on 
swampy  floodplain  of  freshwater  creek  flowing  into  Pauline  Bay. 

Eucalyptus  ?  bigalerita  F.  Muell.  SJF  2147 

Tree  to  12  m,  bark  smooth.  Co-dominant  in  open-forest  on  swampy 
floodplain  of  freshwater  creek  flowing  into  Pauline  Bay 

Eucalyptus  bleeseri  Blakely  SJF  2062,  2183;  PGW  11162,  11299 
Tree  to  7  m,  bark  bloodwood-type,  leaves  glossy,  flowers  creamy-white. 
Dominant  in  low  open-forest  on  lateritised  sandstone  near  Pirn  Hill 
and  on  Governor  Is.,  also  on  Anjo  Peninsula  near  Sharp  Point. 

Eucalyptus  brachyandra  F.  Muell.  EAC  314,  325;  SJF  2182 
Crooked  tree  to  7  m:  bark  rough  below,  smooth  above.  Sub-dominant 
in  low  open-woodland  on  sandstone  near  Pirn  Hill,  West  Bay  and 
Woppinbie  Ck. 

Eucalyptus  fitzgeraldii  Blakely  EAC  393;  SJF  2195;  JHW  s.n. 

Spreading  tree  to  8  m,  bark  box-type,  lower  branches  weeping.  In  low 
open-woodland  on  lateritised  basalt  on  Seaflower  Bay. 

Eucalyptus  foelscheana  F.  Muell.  SJF  2069,  2078;  JHW  s.n. 

Small  tree  to  5  m,  flowers  white,  bark  rough,  grey,  papery,  persistent  to 
higher  branches.  In  low  woodland  on  sandstone  on  Governor  Is. 

Eucalyptus  herbertiana  Maiden  EAC  372 

Tree  to  7  m,  bark  smooth,  white.  In  low  open-woodland  on  sandstone 
near  Pirn  Hill. 

Eucalyptus  latifolia  F.  Muell.  EAC  336;  JHW  s.n. 

Tree  to  10  m,  bark  smooth.  In  moist  grassy  amphitheatre  of  rocky 
sandstone  plateau  on  Cone  Mt.  and  in  low-lying  woodland  near 
Woppinbie  Ck. 

Eucalyptus  miniata  A.  Cunn.  ex  Schauer  SJF  2075;  PGW  11233,  11257 
Tree  to  6  m,  flowers  orange,  bark  rough  and  fissured  on  trunk,  smooth, 
white  on  branches.  In  low  woodland  on  sandstone  on  Governor  Is. 
and  Sir  Graham  Moore  Is. 

Eucalyptus  nesophila  Blakely  SJF  2187;  JHW  s.n. 

Tree  to  15  m,  bark  bloodwood'type,  leaves  shiny,  flowers  cream. 
Dominant  in  open-forest  fringe  surrounding  lateritic  plateau  near 
August  Point,  and  on  basalt  in  vine  thicket  below  plateau. 
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Eucalyptus  ollaris  Carr  <Sc  Carr  EAC  317;  JHW  s.n. 

Tree  to  6  m,  bark  bloodwood-type.  Dominant  in  low  woodland  on 
sandstone  near  West  Bay  and  on  Anjo  Peninsula. 

Eucalyptus  papuana  F.  Muell.  (SR) 

Smooth  barked  tree  to  12  m.  Along  stream  levee  near  Woppinbie  Ck. 

Eucalyptus  sp.  nov.  aff.  papuana  F.  Muell.  SJF  2068,  2070;  ?  PGW  11179 
Tree  to  7  m,  bark  smooth,  white.  In  low  woodland  on  coastal 
sandstone  on  Governor  Is.  and  on  Sir  Graham  Moore  Is. 

Eucalyptus  polycarpa  F.  Muell.  JHW  s.n. 

Tree  to  16  m:  bark  rough,  bloodwood.  At  Pauline  Bay,  Governor  Is. 
and  on  sand  at  Anjo  Peninsula. 

Eucalyptus  tectifica  F.  Muell.  SJF  2 127 A 

Crooked  tree  to  5  m:  bark  rough,  grey  persistent.  Dominant  in  low 
woodland  on  black  cracking  clay  near  Cone  Mt. 

Eucalyptus  tetrodonta  F.  Muell.  EAC  33 1 

Tree  to  10  m,  bark  fibrous,  persistent.  Dominant  in  low-lying 
woodland  around  West  Bay  and  near  Woppinbie  Ck. 

Lophostemon  grandiflorus  (Benth.)  Peter  G.  Wilson  <Sc  J.T.  Waterhouse 
SJF2141S 

Tree  to  3  m:  bark  rough,  grey-black.  Sub-dominant  in  riparian  low 
open-forest  on  sandstone  along  Woppinbie  Ck. 

Melaleuca  leucadendra  (L.)  L.  (SR) 

Paperbarked  tree  to  15  m.  Dominant  on  swampy  floodplain  of 
freshwater  creek  flowing  into  Pauline  Bay. 

Melaleuca  viridiflora  Gaertn.  PGW  11188,  11228 
Sir  Graham  Moore  Is. 

Osbomia  octodonta  F.  Muell.  JHW  s.n. 

Mangrove.  At  West  Bay  and  Governor  Is. 

Syzygium  eucalyptoides  (F.  Muell.)  B.  Hyland  ssp.  bleeseri  (O.  Schwarz) 
B. Hyland  SJF  2150;  JHW  s.n. 

Tree  to  8  m,  bark  smooth:  sparse  foliage  in  clumps,  leaves  glossy, 
orbicular.  Locally  co-dominant  in  low  open-woodland  on  sandstone 
and  in  open-forest  on  floodplain  of  freshwater  creek  flowing  into 
Pauline  Bay. 

Xanthostemon  paradoxus  F.  Muell.  EAC  326;  SJF  2139 

Spreading  tree  to  4  m:  flowers  yellow,  showy.  Co-dominant  in  low 

open-woodland  on  sandstone  near  Woppinbie  Ck. 

NYMPHAEACEAE 
Nymphaea  gigantea  Hook.  (SR) 

Aquatic  herb,  leaves  and  flowers  floating.  In  freshwater  pools  at 
Pauline  Bay. 

Ondinea  purpurea  Den  Hartog  EAC  329;  SJF  2158S 

Submerged  aquatic  herb:  leaves  undulate,  purple  below.  In  freshwater 

creek  flowing  into  Pauline  Bay  and  in  Woppinbie  Ck. 

OLEACEAE 

Jasminum  didymum  R.Br.  ssp.  didymum  EAC  405;  JHW  s.n.;  PGW 
11297,  11253 

Low  twiner,  flowers  cream.  On  Governor  Is.,  on  basalt  on  mount  on 
Bougainville  Peninsula  and  in  foreshore  grassland  on  Anjo  Peninsula. 
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ONAGRACEAE 

Ludwigia  octovalvis  (Jacq.)  Raven  SJF  2212;  JHW  s.n. 

Herb  to  70  cm,  flowers  yellow.  In  riparian  open-forest  on  freshwater 
creeks  flowing  into  Pauline  Bay  and  Seaflower  Bay. 

Ludwigia  perennis  L.  EAC  409 

Herb.  In  sedgeland  surrounding  tidal  lagoon  on  Anjo  Peninsula. 


PAPILIONACEAE 

Abrus  precatorius  L.  EAC  387;  SJF  2199;  PGW  s.n. 

Vigorous  low  creeper,  leaves  pinnate:  seeds  glossy,  black  and  red.  On 
coastal  fringe  in  low  open-woodland  on  lateritised  basalt  on  Seaflower 
Bay  and  on  Sharp  Point. 

Bossiaea  bossiaeoides  (A.  Cunn.  ex  Benth.)  Court  EAC  264,  289;  SJF 
2109;  2242;  JHW  s.n. 

Leafless  shrub  to  1.5  m,  flowers  yellow.  In  low  open-forest  on  lateritised 
sandstone  and  in  open-scrub  on  lateritic  podzol  on  Anjo  Peninsula  and 
at  West  Bay. 

Burtonia  subulata  Benth.  EAC  295;  SJF  2120,  2174;  JHW  s.n.;  PGW 
11191 

Sprawling  diffuse  shrub  to  60  cm:  flowers  yellow.  In  low  open- 
woodland/forest  amongst  sandstone  outcrops  at  base  of  Anjo 
Peninsula  near  Pirn  Hill  and  on  Governor  Is.  and  on  Sir  Graham 
Moore  Is. 

Canavalia  papuana  Merr.  <Sc  Perry  EAC  386;  PGW  11311 

Low  twiner,  flowers  purple.  In  low  open-woodland  on  lateritised  basalt 

near  August  Point,  and  on  Sir  Graham  Moore  Is. 

Canavalia  rosea  (Sw.)  DC.  JHW  s.n. 

On  Governor  Is. 

Crotalaria  crispata  F.  Muell.  ex  Benth.  SJF  2234;  JHW  s.n.;  PGW  1 1262, 
11304 

Shrub,  flowers  yellow.  On  sandy  shore  at  West  Bay  and  in  open-scrub 
on  lateritic  podzol  on  Anjo  Peninsula  and  on  Sir  Graham  Moore  Is. 

Crotalaria  linifolia  L.  f.  EAC  297;  SJF  2107;  WAP  s.n. 

Leafless  sub-shrub  to  30  cm,  flowers  yellow.  In  low  open-forest  on 
lateritised  sandstone  at  base  of  Anjo  Peninsula  and  on  basalt  on 
freshwater  creek  flowing  into  Seaflower  Bay. 

Crotalaria  novae-hollandiae  DC.  WAP4 

Shrub  to  1  m,  fruits  light  green,  inflated.  In  open  woodland  near  West 
Bay. 

Desmodium  trichostachyum  Benth.  EAC  304,  350;  SJF  2161 
Prostrate  semi-shrub,  pods  constricted  around  seeds.  On  drying  bank 
of  creek  at  base  of  Anjo  Peninsula  and  creek  flowing  into  Pauline  Bay. 

F lemingia  involucrata  Wall,  ex  Benth.  EAC  282;  JHW  s.n. 

Ascending  shrub  to  70  cm,  flowers  blue-purple.  In  open-forest  on 
margins  of  freshwater  creeks  flowing  into  West  Bay  and  Pauline  Bay. 

Indigofera  linifolia  (L.f.)  Retz.  WAP  s.n.;  PGW  11249,  11259 
Grey-green  ascending  herb,  fruits  nearly  spherical.  In  low  open-forest 
on  basalt  on  freshwater  creek  flowing  into  Seaflower  Bay,  and  on  Sir 
Graham  Moore  Is. 
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Jacksonia  argentea  C.A.  Gardner  EAC  265;  PGW  11185 

Shrub  to  1.5  m.  In  low  open-forest  on  lateritised  sandstone  at  West 

Bay,  and  on  Sir  Graham  Moore  Is. 

Jacksonia  thesiodes  (Cunn.)  Benth.  EAC  263,  337;  SJF  2117 
Shrub  to  2  m,  cladodes  silvery,  flowers  yellow.  Common  in  low  open- 
forest  amongst  sandstone  outcrops  at  base  of  Anjo  Peninsula  and  at 
West  Bay. 

Psoralea  badocana  (Blanco)  Blanco  SJF  2127,  2211;  JHW  s.n.;  PGW 
11182,  s.n. 

Erect  shrub  to  1  m,  flowers  mauve/blue,  sweetly  scented.  Occasional 
but  widespread  throughout  study  area. 

Templetonia  hookeri  (F.  Muell.)  Benth.  EAC  258;  SJF  2258;  JHW  s.n. 
Open  shrub  to  1.5  m,  flowers  and  fruit  yellow.  Common  in  open-heath 
on  lateritised  sandstone  on  Sharp  Point  and  Governor  Is.,  and  Sir 
Graham  Moore  Is. 

Tephrosia  phaeosperma  F.  Muell.  PGW  11181 
Sir  Graham  Moore  Is. 

Tephrosia  ?  remotiflora  F.  Muell.  ex  Benth.  JHW  s.n. 

Sprawling  shrub:  flowers  rose  pink.  In  low  open-forest  on  lateritic 
podzol  near  Sharp  Point. 

PLUMBAGINACEAE 
Plumbago  zeylanica  L.  PGW  11169 
Sir  Graham  Moore  Is. 

POLYGALACEAE 
Polygala  longifolia  Poir.  SJF  2128 

Erect  semi-shrub,  leafless,  flowers  mauve.  Rare  in  low  woodland  on 
black  cracking  clay  near  Cone  Mt. 

PORTULACACEAE 
Calandrinia  polyandra  Benth.  WAP9 

Herb  to  20  cm,  flowers  magenta.  In  low  open-woodland  near  West  Bay. 

Calandrinia  uniflora  F.  Muell.  EAC  250,  342;  JHW  s.n. 

Small  herb,  flowers  magenta.  In  open-scrub  on  lateritised  sandstone 
and  on  gibber  plain  on  Governor  Is.  and  in  low  woodland  on  black 
cracking  clay  near  Cone  Mt. 

PROTEACEAE 

Banksia  dentata  L.f.  SJF  2171;  JHW  s.n.;  PGW  11276 
Crooked  tree  to  4  m,  bark  rough,  flowers  lemon-yellow.  In  open  forest 
on  floodplain  of  freshwater  creek  flowing  into  Pauline  Bay,  and  on  Sir 
Graham  Moore  Is. 

Grevillea  agrifolia  A.  Cunn.  ex  R.Br.  EAC  239;  SJF  2060,  2136,  2239; 
JHWs.n.;  PGW  11183,  11289 

Open  shrub  to  4  m,  flowers  cream.  In  low  open-woodland  on 
sandstones  on  Governor  Is.  and  at  Woppinbie  Ck  and  in  open-scrub 
on  lateritic  podzol  near  Sharp  Point,  and  on  Sir  Graham  Moore  Is. 

Grevillea  heliosperma  R.Br.  EAC  311;  SJF  2188;  JHW  s.n. 

Spindly  tree  to  7  m,  flowers  pink.  Co-dominant  in  tall  shrubland  oji 
lateritic  plateau  near  August  Point  and  in  low  open-woodland  on 
sandstone  at  Pauline  Bay. 


182 


Grevillea  pteridifolia  Knight  SJF  2121 B;  PGW  11244 

Small  open  tree  to  4  m.  In  low  open-woodland  on  low-lying  lateritic 

podzol  near  Cone  Mt.  and  on  Sir  Graham  Moore  Is. 

Grevillea  refracta  R.Br.  SJF  2086,  2089,  PGW  11210,  11235,  11246 
Erect  shrub  to  3  m:  bark  smooth,  grey:  flowers  red,  yellow  at  tips. 
Occasional  in  low  woodland  on  lateritised  sandstone  on  Cone  Mt.  and 
on  Sir  Graham  Moore  Is. 

Hakea  arborescens  R.Br.  SJF  2130,  2270;  JHW  s.n.;  WAP  s.n. 
Spreading  tree  to  3  m:  bark  fissured,  black.  In  low  woodland  on  black 
cracking  clay  near  Cone  Mt.,  on  podzol  on  Anjo  Peninsula  and  on 
basalt  around  Seaflower  Bay. 

Hakea  macrocarpa  R.Br.  PGW  11215 
Sir  Graham  Moore  Is. 

Persoonia  falcata  R.Br.  SJF  2121A;  JHW  s.n. 

Small  tree  to  2  m.  On  Governor  Is.  and  in  low  open-woodland  on 
lateritic  podzol  near  Cone  Mt. 

Stenocarpus  cunninghamii  R.Br.  EAC  318;  SJF  2137 

Sprawling  tree  to  2  m,  flowers  white.  In  low  open-woodland  on 

sandstone  near  Woppinbie  Ck  and  West  Bay. 

RHAMNACEAE 

Cryptandra  intratropica  W.V.  Fitzg.  EAC  312M;  SJF  2175 

Shrub  to  ?  50  cm.  In  low  open-woodland  on  sandstone  escarpments 

near  Pirn  Hill  and  Cone  Mt. 

Emmenosperma  alphitonioides  F.  Muell.  SJF  2144 

Spreading  tree  to  3  m  x  3  m,  canopy  dense,  leaves  glossy,  fruits  orange 
to  red.  Uncommon  in  low  open-woodland  on  sandstone  near 
Woppinbie  Ck. 

Ziziphus  qaadrilocularis  F.  Muell.  SJF  2222 

Tree  to  5  m:  fruit  2  cm  diam.,  black.  Sub-dominant  in  riparian  low 
open-forest  on  basalt  on  freshwater  creek  flowing  into  Seaflower  Bay. 

RHIZOPHORACEAE 

Bruguiera  exaristata  Ding  Hou  SJF  2039;  JHW  s.n.;  PGW  11223 
Mangrove  to  5  m.  Forming  landward  fringe  of  mangal  in  sheltered  inlet 
of  Governor  Is.  and  covering  inlet  near  Sharp  Point,  and  on  Sir 
Graham  Moore  Is. 

Rhizophora  stylosa  Griff.  SJF  2262;  JHW  s.n.  (x  3);  PGW  11258,  11315 
Mangrove  to  3  m,  flowers  white.  At  West  Bay,  Governor  Is.,  along 
Sharp  Point  and  at  end  of  tidal  influence  at  Pauline  Bay,  and  on  Sir 
Graham  Moore  Is. 


RUBIACEAE 

Borreria  geeingwa  Specht  EAC  255 
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Borreria  geeingwa  opecnt  ldd 
Erect  semi-shrub  to  20  cm,  inflorescence  grey-blue.  In  open-scrub  on 
lateritised  sandstone  on  Governor  Is. 

Borreria  sp.  EAC  292,  308;  SJF  2168 

Prostrate  wiry  semi-shrub  to  15  cm.  In  rock  fissures  in  low  open- 
woodland  on  sandstone  at  base  of  Anjo  Peninsula  and  at  Pauline  Bay. 

Borreria  sp.  MEL  1552983  JHW  s.n. 

Erect  herb  to  30  cm,  inflorescence  a  head.  At  West  Bay. 
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Borreria  sp.  MEL  1552984  JHW  s.n. 

More  or  less  prostrate  herb.  In  rock  crevices  at  spring  on  W  side  of  inlet 
at  Pauline  Bay. 

Borreria  sp.  MEL  1552985  JHW  s.n. 

Erect  herb  to  30  cm,  inflorescence  a  head.  On  Governor  Is. 

Gardenia  megasperma  F.  Muell.  SJF  2269;  PGW  11294 

Tree  to  3.5  m.  Rare  in  low  woodland  on  lateritic  podzol  on  Anjo 

Peninsula. 

Gardenia  sp.  nov.  aff.  megasperma  F.  Muell.  SJF  2118,  2256;  JHW  s.n. 
Low  tree  to  4  m,  leaves  yellow-green,  shoots  typically  resinous,  fruits 
conspicuously  winged  by  flattened  calyx  lobes.  In  low  open-forest 
amongst  sandstone  outcrops  at  base  of  Anjo  Peninsula  and  in  open- 
heath  on  sandstone  shoreline  of  Sharp  Point. 

Oldenlandia  scleranthoides  (F.  Muell.)  Jackson  PGW  11307 
Anjo  Peninsula  near  Sharp  Point, 

Pavetta  brownii  Bremek  SJF  2054;  JHW  s.n. 

Rounded  tree  to  3  m,  leaves  dull  above.  In  tall  shrubland  on  sandstone 
plateau  on  Governor  Is.  and  on  crest  of  beach  dunes  at  Anjo  Peninsula. 

Randia  cochinchinensis  (Lour.)  Merrill  WAP  s.n. 

Tree  to  4  m,  leaves  rather  shiny  above.  In  low  closed-forest  on  basalt 
near  August  Point. 

Spermacoce  breviflora  Benth.  PGW  11275 
Sir  Graham  Moore  Is. 

RUTACEAE 

Boronia  lanuginosa  Endl.  EAC  245;  SJF  2059,  2260;  JHW  s.n.;  PGW 
11203 

Sprawling  shrub  to  1  m,  flowers  magenta-pink.  In  open-heath  on  sandy 
strand  behind  sandstone  sea-cliffs  on  Governor  Is.,  in  low  open-forest 
at  base  of  Anjo  Peninsula,  on  lateritised  sandstone  on  Sharp  Point  and 
amongst  rocks  and  on  Sir  Graham  Moore  Is. 

M icromelum  minutum  (Forster  f.)  Wight  Am.  JHW  s.n. 

On  mount  near  August  Point. 

M urraya  paniculata  (L.)  Jack.  var.  ovatifolia  Engl.  PGW  11314 
Sir  Graham  Moore  Is. 

Paramignya  trimera  (Oliver)  Burkill  SJF  2202,  2203 
Shrub  to  1.5  m:  spines  to  3  cm,  recurved  leaves  parsnip-scented.  In 
riparian  low  open-forest  on  basalt  on  freshwater  creek  flowing  into 
Seaflower  Bay  and  near  August  Point. 

Z anthoxylum  parviflorum  Benth.  EAC  256;  JHW  s.n. 

Tree  to  5  m.  In  low  open-woodland  on  lateritised  sandstone  on 
Governor  Is. 

SANTALACEAE 

Exocarpos  latifolius  R.Br.  EAC  383;  SJF  2053,  2177,  JHW  s.n.;  PGW 
11280 

Shrub  to  2  m.  In  open-woodland  on  sandstone  near  Pirn  Hill  and  base 
of  Anjo  Peninsula,  in  tall  shrubland  on  sandstone  plateau  ^.on 
Governor  Is.  and  in  low  closed-forest  on  basalt  near  August  Point,  and 
near  Sharp  Point. 
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SAPINDACEAE 

Atalaya  variifolia  F.  Muell.  ex  Benth.  JHW  s.n.;  PGW  11226 
On  Bougainville  Peninsula  and  on  Sir  Graham  Moore  Is. 

Distichostemon  hispidulus  (Endl.)  Baill.  EAC  267;  SJF  2055,  2088,  2231; 
JHW  s.n.;  PGW  11200 

Spreading  shrub  to  1.5  m,  fruits  3-winged.  Common  in  open-scrubs 
and  woodlands  on  lateritic  podzols  and  sandstones  throughout  study 
area. 

Dodonaea  platyptera  F.  Muell.  EAC  392;  SJF  2194;  PGW  11312 
Shrub  to  1.5  m.  In  low  open-woodland  on  lateritised  basalt  on 
Seaflower  Bay,  and  on  Sir  Graham  Moore  Is. 

SAPOTACEAE 

Mimusops  elengi  L.  SJF  2042,  2257;  JHW  s.n.;  PGW  11284 
Tree  to  6  m.,  bark  silver-grey,  blaze  exuding  white  latex,  flowers  white, 
fragrant:  fruits  ovoid  to  1.5  cm  diam.,  red.  On  sandstone  shoreline  of 
Sharp  Point,  in  low  closed-forest  on  sandstone  sea-cliffs  of  Governor  Is. 
and  on  basalt  near  August  Point. 

Planchonella  pohlmaniana  (F.  Muell.)  Burkill  EAC  370,  371 

Small  tree  to  9  m,  bark  grey,  corky.  In  low  open-woodland  on 

sandstone  escarpment  near  Pirn  Hill. 

Pouteria  sericea  (Aiton)  Baehni  SJF  2041,  2 141  A;  JHW  s.n.;  PGW  11163 
Tree  to  8  m,  bark  grey,  tesselated,  blaze  exuding  white  latex.  In  riparian 
low-open  forest  on  sandstone  along  Woppinbie  Ck,  dominant  in  low 
closed-forest  on  sandstone  sea-cliffs  of  Governor  Is.  and  on  basalt  near 
August  Point  and  on  Sir  Graham  Moore  Is. 

SCROPHULARIACEAE 

Buchnera  linearis  R.Br.  EAC  248,  344;  SJF  2063,  2132,  2241;;  JHW  s.n.; 
PGW  11193 

Erect  semi-shrub  to  50  cm,  flowers  white  or  mauve.  Widespread  in  open 
forests,  woodlands  and  scrubs  throughout  study  area. 

Buchnera  ramosissima  R.Br.  SJF  2197;  JHW  s.n. 

Semi-shrub  to  1  m,  flowers  white.  In  low  open-woodland  on  lateritised 
basalt  near  August  Point  and  in  low  open-forest  on  sandy  flat  at  base  of 
Anjo  Peninsula. 

Centranthera  cochinchinensis  (Lour.)  Merr.  EAC  363;  SJF  2159 
Herb  to  60  cm:  corolla  ruby  red-maroon,  free  limbs  white-pale  mauve. 
In  open-forest  on  floodplain  of  freshwater  creek  flowing  into  Pauline 
Bay. 

Hemiarrhena  plantaginea  (F.  Muell.)  Benth.  EAC  276;  SJF  2166 
Erect  herb  to  50  cm,  leaves  in  basal  rosette:  flowers  mauve  with  purple 
spots  in  throat,  ?  musk  scented.  In  open-forest  on  floodplain  of 
freshwater  creek  flowing  into  Pauline  Bay  and  West  Bay. 

L imnophila  fragrans  (G.  Forster)  Seeman  SJF  2170;  JHW  s.n. 
Ascending  herb  to  10  cm.  On  drying  banks  of  freshwater  creek  flowing 
into  Pauline  Bay. 

L indernia  sp.  ‘Kimberley’  EAC  346 

Herb.  In  open-forest  on  floodplain  of  freshwater  creek  flowing  into 
Pauline  Bay. 
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Lindernia  sp.  nov.  JHW  s.n. 

On  temporarily  damp  flat  1  km  from  coast  at  West  Bay. 

Mimulus  linearis  (R.Br.)  Wettst.  EAC  278;  SJF  2165;  JHW  s.n. 
Rhizomic  ascending  herb,  stems  erect,  to  20  cm,  flowers  yellow  with  red 
spots  in  throat.  On  drying  banks  of  freshwater  creeks  flowing  into 
Pauline  Bay  and  West  Bay. 

Stemodia  lythrifolia  F.  Muell.  ex  Benth.  EAC  359;  SJF  2236;  JHW  s.n. 
Herb  to  50  cm,  flowers  mauve.  In  open-scrub  on  lateritic  podzol  on 
Anjo  Peninsula  and  in  open-forest  on  floodplain  of  freshwater  creek 
flowing  into  Pauline  Bay. 

Striga  sp.  SJF  2210 

Low  shrub:  flowers  magenta,  throat  white.  In  riparian  low  open-forest 
on  basalt  of  freshwater  creek  flowing  into  Seaflower  Bay. 

SIMAROUBACEAE 

Harrisonia  brownii  A.L.  Juss  JHW  s.n. 

On  mount  on  Bougainville  Peninsula. 

SOLAN  ACE  AE 

Solanum  dioicum  W.V.  Fitzg.  JHW  s.n. 

Amongst  rocks  of  knoll  on  south  side  of  entrance  to  Pauline  Bay. 

Solanum  echinatum  R.Br.  PGW  11265 
Sir  Graham  Moore  Is. 

Solanum  oedipus  D.E.  Symon  EAC  369;  SJF  2180 

Low  shrub,  leaves  spiny,  flowers  purple.  In  low-open  woodland  on 

sandstone  near  Pirn  Hill. 

SONNERATIACEAE 
Sonneratia  alba  Sm.  JHW  s.n. 

Mangrove  to  8  m,  bark  grey,  scaly.  At  West  Bay. 

STACKHOUSIACEAE 

Stackhousia  intermedia  Bailey  EAC  335;  SJF  2108,  2235;  JHW  s.n.;  PGW 

11201 

Herb  to  30  cm,  stems  yellow-green.  Widespread  in  open-scrub  and  low 
open-forest  on  lateritised  sandstone  and  lateritic  podzol  throughout 
study  area. 

STERCULIACEAE 

Brachychiton  diversifolius  R.Br.  JHW  s.n. 

Juvenile  leaves  narrow.  On  Anjo  Peninsula  and  Governor  Is. 

Brachychiton  diversifolius  R.Br.  ssp.  diversifolius  SJF  2079;  JHW  s.n. 
Small  tree  to  6  m,  bark  ?  In  E.  bleeseri  woodland  on  Anjo  Peninsula 
and  in  low  woodland  on  sandstone  on  Governor  Is. 

Brachychiton  tridentatus  G.P.  Guymer  SJF  2066;  JHW  s.n. 

Tree  to  6  m,  bark  grey,  rough,  furrowed.  In  low  woodland  on 
sandstone  on  Governor  Is.  and  mixed  low  forest  on  sand  near  Sharp 
Point. 

Brachychiton  sp.  JHW  s.n.  . 

On  Governor  Is. 
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Helicteres  aff.  rhynchocarpa  W.V.  Fitzg.  SJF  2124 

Weak  open  shrub  to  1  m.  Common  in  low  woodland  on  black  cracking 
clay  near  Cone  Mt. 

M elhania  oblongifolia  F.  Muell.  PGW  11171 
Sir  Graham  Moore  Is. 

M elochia  umbellata  (Houtt.)  Stapf  EAC  400;  SJF  2204,  2206;  JHW  s.n. 
Slender  tree  to  6  m.  In  riparian  low  open-forest  on  basalt  on  freshwater 
creek  flowing  into  Seaflower  Bay  and  in  low  closed-forest  on  basalt  near 
August  Point. 

Sterculia  quadrifida  R.Br.  PGW  11180 
Sir  Graham  Moore  Is. 

Sterculia  viridiflora  W.V.  Fitzg.  PGW  11164 
Sir  Graham  Moore  Is. 

Waltheria  indica  L.  EAC  294;  SJF  2249 

Semi-shrub  to  50  cm,  flowers  yellow.  In  open-scrub  on  lateritic  podzol 
and  in  low  open-forest  on  sandstone  on  Anjo  Peninsula. 


STYLIDIACEAE 

Stylidium  claytonioides  W.V.  Fitzg.  SJF  2164 

Erect  annual  herb  to  15  cm:  leaves  in  basal  rosette,  linear:  flowers  pink 
and  purple.  On  drying  banks  of  freshwater  creek  flowing  into  Pauline 
Bay. 

Stylidium  cordifolium  W.V.  Fitzg.  SJF  2169;  JHW  s.n. 

Erect  annual  herb  to  20  cm,  flowers  pink  and  white,  leaves  ovate  along 
stem.  On  drying  banks  of  freshwater  creek  flowing  into  Pauline  Bay. 

Stylidium  floodii  F.  Muell.  JHW  s.n. 

To  10  cm,  flowers  pink,  leaves  linear  in  rosette.  In  low  open-forest  on 
damp  grassy  flat  at  base  of  Anjo  Peninsula. 

Stylidium  multiscapum  Schwarz  PGW  11240 
Sir  Graham  Moore  Is. 

Stylidium  schizanthum  F.  Muell.  EAC  249;  JHW  s.n. 

Annual  herb.  In  open-scrub  on  lateritised  sandstone  plateau  on 
Governor  Is.,  Anjo  Peninsula  and  Pauline  Bay. 

Stylidium  sp.  SJF  2152 

Annual  herb,  leaves  basal:  flowers  orange,  throat  yellow,  spurred.  On 
drying  banks  of  freshwater  creek  flowing  into  Pauline  Bay. 

Stylidium  sp.  SJF  2155 

Annual  herb,  flowers  pink.  On  drying  banks  of  freshwater  creek 
flowing  into  Pauline  Bay. 

Stylidium  sp.  EAC  300 

Annual  herb.  Along  ephemeral  creek  in  low  open-forest  on  sandstone 
at  base  of  Anjo  Peninsula. 

Stylidium  sp.  EAC  352 

Annual  herb.  In  open-forest  on  floodplain  of  freshwater  creek  flowing 
into  Pauline  Bay. 

Stylidium  sp.  EAC  354 

Annual  herb,  flowers  purple  and  pink.  On  drying  banks  of  freshwater 
creek  flowing  into  Pauline  Bay. 
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THYMELAEACEAE 

Thecanthes  punicea  (R.Br.)  Wikstrom  EAC  287,  293;  SJF  2237 
Semi-shrub  to  20  cm,  involucral  bracts  connate.  In  open-scrub  on 
lateritic  podzol  on  Anjo  Peninsula  and  in  low  open-forest  on  sandstone 
at  base  of  Anjo  Peninsula. 

TILIACEAE 

Corchorus  vermicularis  F.  Muell.  JHW  s.n. 

Slender  shrub  to  70  cm.  On  sand  above  quartzite  outcrops  above  beach 
at  Governor  Is.  and  in  low  open-forest  on  lateritic  plateau  at  Pirn  Hill. 

Grewia  polygama  Roxb.  EAC  394;  SJF  2196 

Spreading  shrub  to  1.5  m:  fruits  tan,  4-partite.  In  low  closed-forest  and 
low  open-woodland  on  basalt  scarp  on  Seaflower  Bay. 

Triumfetta  appendiculata  F.  Muell.  SJF  2145 

Open  shrub  to  1  m.  Abundant  in  low  open-woodland  on  sandstone 
near  Woppinbie  Ck. 

Triumfetta  micracantha  F.  Muell.  SJF  2259;  JHW  s.n. 

Semi-prostrate  shrub.  Occasional  in  open-heath  on  lateritised 
sandstone  on  Sharp  Point  and  on  basalt  near  August  Point. 

Triumfetta  plumigera  F.  Muell.  PGW  11202 
Sir  Graham  Moore  Is. 

Triumfetta  sp.  EAC  296 A 

Erect  shrub  to  50  cm.  In  low  open-forest  on  sandstone  at  base  of  Anjo 
Peninsula. 


ULMACEAE 

Celtis  philippinensis  Blanco  EAC  389;  SJF  2190,  2224;  JHW  s.n. 

Tree  to  7  m:  fruits  5  mm  diam.,  tan.  Widespread  in  low  closed  forest  on 
sandstone  and  basalt  on  or  near  coast  throughout  study  area. 

Trema  aspera  Blume  EAC  398 

Shrub  to  2  m.  In  low  open-woodland  adjacent  to  closed-forest  on  basalt 
scarp  on  Seaflower  Bay. 

Trema  sp.  JHW  s.n. 

On  basalt  on  Bougainville  Peninsula. 


VERBENACEAE 

Clerodendrum  floribundum  R.Br.  PGW  11209 
Sir  Graham  Moore  Is. 

Premna  acuminata  R.Br.  EAC  312F 

Small  tree.  In  low  open-woodland  on  sandstone  escarpment  near  Cone 
Mt. 

Vitex  acuminata  R.Br.  EAC  312F 

Small  tree  to  3  m.  In  low  open-woodland  on  sandstone  escarpment 
near  Cone  Mt. 

Vitex  rotundifolia  L.  f.  JHW  s.n.;  PGW  11279  * 

Rigidly  erect  shrublet  to  50  cm,  flowers  blue.  On  landward  side  of  dune 
on  Anjo  Peninsula  near  Sharp  Point. 
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VIOLACEAE 

Hybanthus  enneaspermus  (L.)  F.  Muell.  PGW  11213 
Sir  Graham  Moore  Is. 


VITACEAE 

Ampelocissus  acetosa  (F.  Muell.)  Planchon  SJF  2048S;  JHW  s.n. 

Tall  vigorous  climber  to  3  m.  In  low  closed'forest  on  sandstone  sea-cliffs 
on  Governor  Is.  and  on  basalt  near  August  Point. 
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PLANTS  COLLECTED  BY  ALLAN  CUNNINGHAM  FROM 
N.W.  AUSTRALIA  NORTH-WEST  COAST, 

7TH  SEPT.-13TH  OCT.  1819,  NOS  409-512 
VANSITTART  BAY  COLLECTIONS 

409.  Acanthacea.  Hypoestes  sp.  ?  suffruticosa  pubescens ,  spicis 
terminalibus  secundis ,  foliis  ovatO'dlipticis  aciitis ,  laciniis  involucri  ovato - 
lanceolatis  acutis  interioribus  minoribus ,  corollis  albo-purpureis,  labio 
inferiore  indiviso ,  superiore  bifido.  —  A  shrubby  plant  in  very  rocky 
situation.  Stoney  Range  at  the  Head  of  Vansittart.  Oct. 

TRANSLATION:  Somewhat  woody  pubescent  with  secund  terminal 
spikes. 

Leaves:  ovate  elliptical,  acute. 

Bracts  of  the  involucre:  ovate  lanceolate,  acute,  smaller  on  the  inside. 
Corolla:  pale  purple  (literally:  white-purple)  with  an  undivided  lower 
lip  and  a  bifid  superior  (lip). 

410.  Proteacea.  Grevillea  heterophylla:  intermediate  between 
refracta  and  ceratophylla  of  Mr.  Brown,  —  foliis  tematis  pinnatis  bipinnatis 
simplicibusque ,  elongato  —  spathulatis ,  basi  attenuatis  acutis  utrinque 
sericeis  adpressis  acutevenosisy  racemis  terminalibus  refractis ,  ramulis 
pedunculis  perianthisque  candido-tomentosis  folliculis  obovatis  (lignosis) 
pistillisque  glaberrimus ,  ovariis  pedicellatis ,  stigmate  obliquo  depresso-conico, 
perianthio  basi  persistente.  A  slender  tree  12-14  feet  high.  Frequent  on 
barren  rocky  Rocky  Hills.  Shores  of  Cambridge  Gulf.  Sept.  1819. 
Vansittart  Bay.  altitude  .  .  . 

TRANSLATION:  intermediate  between  refracta  and  ceratophylla  of 
Mr.  Brown. 

Leaves:  ternate,  pinnate,  bipinnate  and  simple,  elongate-spathulate, 
tapering  at  the  base,  acute,  sericeous  on  both  sides,  appressed,  with 
acute  conspicuous  venation. 

Racemes:  bent,  terminal. 

Branchlets,  peduncles  Sc  perianths:  white  tomentose. 

Leaflets:  obovate  (woody) 

Pistil:  glabrous. 

Ovaries:  pedicellate. 

Stigma:  oblique,  conically  sunken  in  the  centre. 

Perianths:  persistent  at  the  base. 

411*413.  Not  on  the  list. 

414.  Grevillea  omalophylla.  foliis  ovato-oblongis  obtusis  muticis  basi 
attenuatis  3-5  nerviis  planis,  fasciculis  umbellatis  multifloris;  perianthiis 
extus  tomentosis ,  stylo  glabrobrevioribus.—A  shrub  of  large  bushy  growth. 
Rocky  parts  of  Jar  Island;  Vansittart  Bay.  Oct. 

TRANSLATION:  Leaves:  ovate-oblong,  obtuse,  without  a  point, 
tapering  at  the  base,  flat,  3-5  nerved. 

Flowers:  abundant  in  fasciculate  umbels. 

Perianths:  tomentose  on  the  outside. 

Style:  shorter  (than  perianths?),  glabrous.  ^ 


415-419.  Not  on  the  list. 
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420.  Rubiacea  —  Gardenia  dacryoides.  resinoso-gummifera , 
flavescens,  tenuissime  hispida ,  foliis  subrotundo-obovatis  nervosis ,  axillis 

venarum  foveolatis, _ 4-5  alatis  terminalibus.  —  A  tree  of  stunted 

irregular  growth.  Sterile  Rocky  Hills;  Vansittart  Bay.  Cambridge  Gulf. 
Sept  <Sc  Oct. 

TRANSLATION:  exuding  a  yellow  resinous  gum,  slightly  hispid. 
Leaves:  somewhat  rotund-obovate,  conspicuously  nerved,  axils  of  the 
veins  minutely  pitted  (domatia),  (fruit)  with  4-5  terminal  wings. 

421-424.  Not  on  the  list. 

425.  Parsonsia  mollis  R.Br.  (imperfect) 

A  twining  shrub  frequent  in  Brushes.  Port  Warrender  Oct.  & 
Vansittart  Bay  Sept. 

426-429.  Not  on  the  list. 

430.  Umbellatae.  T rachymene  gigantea;  nearly  related  to  T.  incisa 
of  Salisbury.  A  slender  herbaceous  plant,  5-6  feet  high;  barren  Hills 
Lacrosse  Island.— Vansittart  Bay.  Flowering  Sept.  &  Oct.  without 
leaves;  some  however  old  Sc  decay’d  were  of  the  shape  of  T.  incisa ,  a 
plant  frequent  at  Parramatta. 

431.  Not  on  the  list. 

432.  Diosmea.  Boronia  candicans :  albo-tomentosa ,  foliis  impari- 
pinnatis ,  foliolis  ovato-oblongis  integerrimis}  margine  revolutis  sessilibus 
ultimis  majoribus,  rachi  alato ,  floribus  (purpureis)  axillaribus  solitariis.  = 
nearly  related  to  B.  pilosa:  of  Labillre.  —  what  is  Dr.  Smith’s  B.  alata.—  a 
round  bushy  Plant.  —  Rocky  Hills.  Vansittart  Bay. 

TRANSLATION:  white  tomentose. 

Leaves:  imparipinnate. 

Leaflets:  ovate,  oblong,  entire,  with  revolute  margin,  sessile,  larger  at 
the  end. 

Winged  rachis. 

Flowers:  (purple),  axillary,  solitary. 

433.  Diosmea  sp.  same  genus  as  154.  155.  octandria  monog.  —  cal. 
5-fidus.  cor.  5-petalo.  leaves  ovate  —  A  tall  shrub,  on  the  rocky  shores  of 
Vansittart  Bay. 

TRANSLATION:  8-stamens,  one  gynaecium. 

Calyx:  5-fid. 

Corolla:  5-petals. 

Leaves:  ovate,  lanceolate,  pellucidly  dotted. 

434-436.  Not  on  the  list. 


437.  Caesalpinia  sp.  foliis  bipinnatis  altemato-pinnatis,  foliolis 
rotundatO'obovatis  obliquis  glabris  emarginatisf  racemis  spicatis  leguminibus 
compressis  staminibus ,  corolla  duplo  longioribus.  —  A  tree  16  feet  high  of 
spreading  branching  habit.  Rocky  Hills.  Encounter  Cove.  Vansittart 
Bay.  Sept. 
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TRANSLATION:  Leaves,  bipinnate,  alternate,  pinnate. 

Leaflets:  rotund-obovate,  oblique,  glabrous,  emarginate. 

Raceme:  spicate. 

Legumes:  flattened. 

Stamens:  twice  as  long  as  corolla. 

438-444.  Not  on  the  list. 

445.  Rhizophorea.  Bruguiera  sp.  —  petalis  marginibus  ciliatis.  —  A 
small  tree  frequent  with  others  of  this  family  (Sc  Avicennia  tomentosa. 
Muddy  shores  of  N.W.  Coast.  Oct. 

TRANSLATION:  Petals  with  ciliate  margins. 

446.  Euphorbia  sp.:  arbuscula;  foliis  deciduis ,  ramis  teretibus  rxudis 
erectis ,  floribus  terminalibus  racemosis  (Tithymalus  Haworth).  A  small 
tree  of  rather  gibbous  growth;  barren  Hills  on  the  Rocky  shores  of 
Vansittart  Bay.  Oct. 

TRANSLATION:  small  tree. 

Leaves:  deciduous. 

Branches:  terete,  bare,  erect. 

Flowers:  In  terminal  racemes. 

447-448:  Not  on  the  list. 

449.  Eucalyptus  sp.  operculo  hemispherico ,  mucronato,  racemis 

pedunculatis  umbellatis  axillaribus  erectis ,  foliis  latodanceolatis  attenuatis) 
petiolis  compressisculis  (diminutive  should  not  be  with  adjective)  supeme 
subcanaliculatis.  —  A  slender  tree  16-20  feet:  barren  Rocky  Hills. 
Vansittart  Bay.  Port  Warrender. 

TRANSLATION:  Operculum:  hemispherical,  mucronate. 

Racemes:  pedunculate,  umbellate,  axillary,  erect. 

Leaves:  attenuate,  broad-lanceolate. 

Petioles:  slightly  compressed  somewhat  canaliculate  above. 

450-451.  Not  on  the  list. 

452.  Eucalyptus  sp.  operculo  hemispherico  mucronato ,  floribus 

umbellatis  paniculatis  axillaribus  terminalibusus ,  foliis  elongatodanceolatis. 
—  A  tree  of  stunted  growth.  Rocky  Hills,  Vansittart  Bay,  Port 
Warrender  Oct. 

TRANSLATION:  Operculum:  mucronate,  hemispherical. 

Flowers:  terminal,  umbellate,  paniculate,  axillary. 

Leaves:  elongate-lanceolate. 

453.  Eucalyptus  micrantha  operculo  hemispherico  depresso  mutico , 
umbellis  lateralibus,  floribus  minutis  pedicellatis ,  foliis  lanceolatis  attenuatis , 
ramulis  virgatis.  A  tree  of  spreading  habit  with  the  preceding.  Vansittart 
Bay.  Oct. 

TRANSLATION:  Operculum:  hemispherical,  flattened  in  the  centre, 
blunt. 

Flowers:  in  lateral  umbels,  with  minute  pedicels. 

Leave:  lanceolate  attenuate. 

With  twiggy  branchlets. 
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454-456.  Not  on  the  list. 


457.  Capparis  micrantha :  aculeata  pubescens ,  pedunculis  umbellatis , 
foliis  ellipticis  obtusis  emarginatis)  axilis  glanduliferis.  —  An  erect  shrub 
allied  to  sepiaria  Linn.  Rocky  sandy  shore  of  Vansittart  Bay.  Oct. 

TRANSLATION:  aculeate  (prickly)  hairy,  with  peduncles  in  umbels 

(?). 

Leaves:  elliptical,  obtuse,  emarginate,  axils  bearing  glandules. 

458.  Capparis  lacera:  inermis  tomentosa ,  pedunculis  unifloris  solitariis 
axillaribus,  foliis  elliptico-oblongis  obtusis  supranitidis  siliquis  sub-sphaericis, 
marginibus  petalorum  laceris.  —  A  small  rotund  bushy  tree  of  dense 
growth  sterile  shores  of  Vansittart  Bay  —  Oct. 

TRANSLATION:  Unarmed  (without  spines  or  prickles)  tomentose. 
Flowers:  single  pedunculate,  solitary  in  axils. 

Leaves:  elliptical,  oblong,  obtuse,  shiny  above. 

Siliquas:  somewhat  spherical. 

Margins  of  the  petals:  lacerate. 

459.  Vitex  trifolia  Br.  specimen  in  flower.  A  tree  20  feet  high.  Sterile 
shores  of  Vansittart  Bay  —  Oct. 

461.  Cleome  sp.  fruticosa  glanduloso-pubescens ,  foliis  simplicibus  ovatis 
acutis  petiolatis,  stipulis  spinescentibus,  floribus  gynandris  terminalibus 
racemoso'corymbosis.  —  A  shrub  of  irregular  growth.  Rocky  sandy 
shores  of  Vansittart  Bay  —  Oct. 

TRANSLATION:  Shrubby  glandular,  pubescent. 

Leaves:  simple,  ovate,  acute,  petiolate. 

Stipules:  spinescent. 

Flowers:  gynandrous  (stamens  fused  with  gynaecium  to  form 
androgynophore)  terminal  in  a  corymose  raceme. 

462.  Not  on  the  list. 

463.  Hibiscus  geranioides:  setoso-hispido ,  foliis  quinque  partitis,  lobis 
pinnatifidodncisis  dentatis ,  floribus  axillaribus  pedunculatis,  calycibus 
exterioribus  septemphyllis  linearibus ;  interioribus  brevioribus ,  caule  diffuso 
suffruticoso.  —  A  small  Plant  on  Rocky  Hills.  Vansittart  Bay.  Oct. 

TRANSLATION:  setose,  hispid. 

Leaves:  in  5  parts,  lobes  sharply  pinnatifid,  dentate. 

Flowers:  axillary,  pedunculate. 

Calyx:  with  7  linear  leaves  on  the  outside;  inner  ones  shorter. 

Stem:  spreading,  woody. 

464.  Not  on  the  list. 

465.  Crotalaria  sp.  very  nearly  related  to  C.  retusa  Jussi  Flowers 
yellow,  legumes  smooth.  An  annual  plant  of  suffruticose  large-growth 
(5  feet)  Rocky  Hills.  Vansittart  Bay.  Oct. 

466.  Dolce  monophylla.  incano-tomentosa ,  spicis  dense  cylindricis 
pedunculatis  axillaribus  terminalibusque,  foliis  simplicibus  ellipticis  acutis 
(floribus  violaceis).  —  A  shrub  7-8  feet  high,  Barren  rocky  shores  of 
Vansittart  Bay.  Oct. 


193 


TRANSLATION:  Hoary  tomentose. 

Spikes:  dense,  cylindrical,  pedunculate,  axillary  and  terminal. 

Leaves:  simple,  elliptical,  acute. 

(Violet  flowers.) 

467.  Melaleuca  alsophila.  foliis  lanceolatis  basi  attenuatis  mucronatis. 
rugosis  rigidis  3-nerviis  punctatis,  capitatis  sphaericis ,  phalangibus 
dodecandris.  —  A  large  spreading  tree  2025  feet  high  of  dense  Habit  (like 
some  Hakea)  among  mangroves,  margins  of  Salt  Plains,  on  low  flats 
subject  to  Inundations  of  the  Sea.  Cambridge  Gulf  tr(ack?)  and  other 
places  of  this  Coast.  Sept  Oct. 

TRANSLATION:  Leaves:  lanceolate,  attenuate  at  the  base, 
mucronate,  rugose,  rigid,  3-nerved,  dotted. 

(Inflorescence):  Capitate,  spherical,  in  bundles  of  12  stamens. 

(Note:  The  word  capitatis  is  probably  used  instead  of  capitis.  The  text 
would  then  read:  spherical  heads.) 

468-469.  Not  on  the  list. 

470.  Sterculia  acerifolia.  foliis  palmato-quinquelobis  acuminatis 
utrinque  tomentosa  supralucidisf  lobis  lateralibus  basi  bipartitis ,  calycibus 
campanulatis ,  villosisf  coloratis.  —  A  tree  10-12  feet  high,  leaves 
deci(duou)s.  Barren  shores  of  Cambridge  Gulf.,  Vansittart  Bay.  Sept  & 
Oct. 

TRANSLATION:  Leaves:  5-lobed,  palmate,  acuminate,  tomentose  on 
both  sides,  very  shiny.  Lateral  lobes  divided  in  2  at  the  base. 

Calyx:  campanulate,  villous,  coloured. 

471.  Sterculia  hibiscina:  allied  to  S  cordifolia  Read  diss.  t.  144  f.2.  — 
tomentosa ,  foliis  subro tundo-corda t is  7-nervis ,  floribus  congestis  lateralibus 
calycibus  coloratis  campanulatis ,  capsulis  obovatis  acutis.  —  A  deciduous 
tree  like  its  genus;  habit  of  Hibiscus.  12-16  feet  high.  Rocky  barren  Hills 
—  Shores  of  Vansittart  Bay  Port  Warrender.  flowers  smaller  than 
those  of  the  preceding  —  Oct. 

TRANSLATION:  allied  to  S.  cordifolia.  Read  diss.  t.  144  f.2 
Tomentose. 

Leaves:  somewhat  rotund,  cordate,  7-nerved. 

Flowers:  crowded  together  laterally. 

Calyx:  coloured,  campanulate. 

Capsule:  obovate,  acute. 

472.  Phyllanthus  sp.  foliis  altemis  oblongo-ellipticis,  racemis  aggregatis 
lateralibus ,  caulediffuso.  A  large  shrub  of  spreading  diffuse  habit.  Rocky 
Island.  Vansittart  Bay. 

TRANSLATION:  Leaves:  alternate,  oblong-elliptical. 

Racemes:  clustered  laterally. 

With  spreading  stem. 

473.  Phyllanthus  sp.  suspected  P.  calycina  (fide  Labillre)  a  shrub 

found  in  barren  sandy  spots:  rocky  Edges  of  Hills.  Port  Warrender  — 
Vansittart  Bay.  October  1819.  * 

• 

474-482.  Not  on  the  list. 
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483.  Acacia  sp.  foliis  brevibus  obovatis  3-nervis  obliquis  mucronatis 
uncatis  leguminibus  compressis  marginatis ,  loculis  seminis  diagonals.  —  A 
shrub  forming  large  dense  brushes,  on  the  Summits  of  Rocky  Barren 
Hills,  Vansittart  Bay.  Oct. 

TRANSLATION:  Leaves:  slightly  obovate,  3-nerved,  oblique, 
mucronate,  bent  inwards. 

Legumes:  flattened  on  the  margins. 

Loculi  of  the  seed  is  diagonal. 


484.  Acacia  omphalosperma :  foliis  oblongis  spathulatis  obtusis 
3-nerviis  venosis ,  reticulato-excavatis  punctatis  basi  uniglandularis. 
leguminibus  compressis  rectist  seminibus  depresso-rotundatis  umbilicatis , 
ramulis  virgatis.  —  A  tree  having  pendant  Branches,  12-16  feet  high. 
Rocky  Hills.  Encounter  Cove.  Vansittart  Bay.  October  1918. 

TRANSLATION:  Leaves:  oblong,  spathulate,  obtuse,  3-nerved, 
conspicuously  veined,  reticulate,  hollowed  out  in  a  curve. 

Legume:  flattened  (laterally),  straight. 

Seeds:  Flattened  from  above,  rotund,  umbilicate. 

Branchlets:  twiggy. 


485.  Acacia  sp.  foliis  oblique  —  oblongis  obtusis  curvatis  7*to  multinervis} 
apice  margineque  superino  glandulifers,  racemis  pedunculatis  axillaribus , 
loculis  seminis  (in  legumini)  diagonalis.  —  A  shrub  on  brushy  rocky  Hills. 
Vansittart  Bay.  Port  Warrender.  October. 

TRANSLATION:  Leaves:  oblique-oblong,  obtuse,  curved, 

7-multinerved;  glanduliferous  at  the  apex  and  on  the  upper  margin. 
Racemes:  pedunculate,  axillary. 

Loculi  of  the  seed  (in  legume)  diagonal. 


486.  Acacia  delibrata.  foliis  linearibus  elongatis  acutis  subfalcatis 
nervosis  basi  angustatis,  petiolo  crapiusculo  bglanduloso ,  leguminibus 
attenuatis  submoniliformibus  apice  rostratis ,  exterioribus  terebinthinaces  — 
viscidis ,  ramulis  basibus  foliorum  sericeis ,  cortice  scarioso  —  lamelloso ,  caule 
arborescente  decorticoso.  —  A  slender  tree  20-25  feet  high,  having  a 
rugged  outer  red  bark  &.  cuticle  on  the  stem  hanging  in  flakes,  showing 

the  fine  close  dense  texture  of  the  inner _ which  is  likewise  red. 

Rocky  Ridge  at  the  Head  of  Port  Warrender.  Oct  1819.  The  varnish’d 
pods  scent  the  Air  around  this  rocky  Ridge  where  alone  (?)  this  Acacia 
has  been  observed  /  to  some  Distance,  with  a  terebinthinaceous  odour. 

TRANSLATION:  Leaves:  linear,  elongate,  acute,  subfalcate, 
conspicuously  nerved  tapering  at  the  base. 

Petiole:  moderately  thick,  1-glandular. 

Legumes:  attenuate,  somewhat  moniliform  (cylindrical  but  contracted 
at  regular  interval),  rostrate  at  the  apex,  terebinthinaceous  on  the 
outside  —  viscid. 

Branchlets  at  the  base  of  the  leaves  sericeous  (i.e.  silky  with  long 
straight,  closed  pressed  glossy  hairs). 

Bark:  scarious  lamellate. 

Stem:  becoming  tree-like  with  bark  peeling  off  in  strips. 


487.  Not  on  the  list. 
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488.  Acacia  sp.  foliis  bipinnatis  partialibus  bijugis ,  propriis  10-12  jugis 
crassis  ovatis  acutis  costatis  basi  obliquisf  stipulis  spinosis  folis  brevioribus , 
ramis  strictis ,  leguminibus  plants  compressis.  —  A  large  stiff-habitted 
shrub.  Grassy  Hills.  Encounter  Cove.  Vansittart  Bay.  Oct. 

TRANSLATION:  Leaves:  bipinnate,  partly  2-paired  most  often  10' 12 
paired,  thick,  ovate,  acute,  costate,  oblique  at  the  base. 

Stipules:  spiny,  shorter  than  the  leaves. 

Branches:  very  upright  (Close  together) 

Legume:  plain,  flattened. 


489.  Not  on  the  list. 

490.  Ficus  sp.  glabra ,  foliis  obovato-ellipticis  obtusis  par  allele- venosis} 
venis  apicibus  ramosist  receptaculis  sphoericis  calyculatis  subsolitariis 
pedicellatis  purpurascentibus.  —  A  tree  20  feet  high  of  spreading  Habit. 
Rocky  sterile  Hills,  Islands  <St.  mainland.  Vansittart  Bay.  —  Oct. 

TRANSLATION:  glabrous. 

Leaves:  obovate-elliptical,  obtuse,  with  conspicuous  parallel  veins,  with 
veins  branched  at  the  apex. 

Receptacle:  spherical. 

Epicalyx:  somewhat  solitary,  pedicellate,  purplish. 


491.  Ficus  velutina:  incano  tomentosa ,  foliis  ellipticis  obtusis  integerrimis 
margine  revoltuis ,  receptaculis  globosis  incamatis.  —  A  low  spreading  tree. 
Rocky  Islands  —  Vansittart  Bay.  Oct. 

TRANSLATION:  Hoary  tomentose. 

Leaves:  elliptical,  obtuse,  absolutely  entire,  revolute  at  the  margin. 
Receptacle:  spherical,  flesh-coloured. 


492.  Ficus  sp.  glabra ,  foliis  lato-ellipticis  subcordatis  acutis  parallele 
nervosis,  minute  reticulatis  petiolatis ,  petiolis  folio  aequalibus.  A  small  tree 
without  fruit.  Jar  Island.  Vansittart  Bay.  Oct.  1819. 

TRANSLATION:  Glabrous. 

Leaves:  broad-elliptical,  somewhat  cordate,  acute  with  parallel, 
conspicuous  nerves,  minutely  reticulate,  petiolate.  Petioles:  equal  in 
length  to  the  leaf. 


493.  Salicornia  macrophylla  Br.  a  Plant  (nearly  dead)  on  the 
scorched  shores  of  this  coast.  Oct. 


494-499.  Not  on  the  list. 

500.  Glycine  sp.?  A  shrub  without  flower  and  but  a  single  pod. 
Leaves:  ternate,  hoary,  elliptical,  acute  nerved. 

Rocky  Island:  Vansittart  Bay. 


501.  A  leguminous  shrub  with  preceding  —  pinnate  obcordate 
cuneatis  sericeous  leaves,  with  preceding. 
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502.  Bauhinia  sp.  ramis  spinescentibus ,  foliis  rotundatis  (parvis)  3-5 
nerviis  inequalibus  —  A  rigid  shrub  on  the  shores  of  Vansittart  Bay.  Oct. 
1819.  (Note  added  in  margin  N.B.  Vansittart  bay  is  an  error.  See  10 
Oct.  at  summit  of  Crystal  Head,  Port  Warrender). 

TRANSLATION:  With  spinescent  branches. 

Leaves:  rotund  (few),  3-5  unequal  nerves. 

503.  Capparis  sp.  villosa ,  foliis  ellipticis  obtusis  mucronatis ,  petiolatis, 
stipulis  spinosis  unciruito-recurvis.  Sandy  Deserty  shores.  Vansittart  Bay. 
Sept.  Oct.  1819. 

TRANSLATION:  Villous. 

Leaves:  elliptical,  obtuse,  mucronate,  petiolate. 

Stipules:  Spiny  with  recurved  hooks. 

507.  A  strong  robust  tree  with  3-nerved  elliptical  entire  dentated 
leaves.  —  Barren  Rocky  Island  and  main(land)  —  Vansittart  Bay. 

508-510.  Not  on  the  list. 

511.  _ sp.:  with  shorter  rigid  leaves  covered  with  a  resinous- 

gummy  substance,  spreading  over  extensive  waste  on  the  shores  of  this 
Coast. 

512.  Not  on  the  list. 


Note:  The  names  listed  in  this  Appendix  are  not  intended  to  be  validly 
published,  they  merely  represent  a  transcript  of  a  Cunningham  manuscript 
and  should  not  be  cited  as  published  names. 
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APPENDIX  2 


PLANTS  RECORDED  for  the  NORTH  KIMBERLEY  by 
C.A.  GARDNER,  AS  BOTANIST  ON  W.R.  EASTON’S 
KIMBERLEY  EXPLORATION  EXPEDITION,  APR.-OCT.  1921 

[extracted  by  J.H.  Willis  from  Forests  Department  Bulletin  No.  32  (Perth,  1923)] 


Vansittart  Bay  —  45  species  —  (“V") 

Napier  Broome  Bay  —  40  species  —  ("N”) 

SPERMATOPHYTA 
CUPRESSACEAE 
Callitris  intratropica  —  V,  N 

MONOCOTYLEDONEAE 

ARECACEAE 

Livistona  sp.  (as  “L.  alfredi ”)  —  N 

FLAGELLARIACEAE 
Flagellaria  indica  —  N 

LILIACEAE 

Protasparagus  racemosus  (as  11  Asparagus  racemosus ”)  —  V,  N 
ORCHIDACEAE 

Cymbidium  canaliculatum  —  V 

PANDANACEAE 

Pandanus  spiralis  (as  “P.  odoratissimus”)  —  V,  N 

POACEAE 
Spinifex  longifolius  —  V 

DICOTYLEDONEAE 

ACANTHACEAE 

Hypoestes  suaveolens  (TYPE)  —  V 

AMARANTHACEAE 
Gomphrena  canescens  —  N 

AN  AC  ARDIACE  AE 

Buchanania  obovata  (as  “B.  lucida ”)  —  N 

BORAGINACEAE 

Trichodesma  zcylanicum  —  N 

CAESALP1NIACEAE 
Cassia  i  enusta  —  V 

Erythrophloeum  chlorostachys  (as  “E.  laboucheri ”)  —  V,  N 
CELASTRACEAE 

M aytenus  muelleri  (as  l<Cehstrus  muelleri ”)  —  N 

COCHLOSPERMACEAE 

Cochlospermum  fraseri  (as  “C.  heteronemum”)  —  V 

COMBRETACEAE 
Terminalia  cunninghamii  —  V,  N 

CONVOLVULACEAE 

lpomoea  brasiliensis  subsp.  pes-caprae  (as  pes<aprae")  —  V,  N 
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DROSERACEAE 
Drosera  petiolaris  —  V 

EUPHORBIACEAE 
Petalostigma  quadriloculare  —  V 

LORANTHACEAE 

Decaisnina  signata  subsp.  cardiophylla  (as  “ Loranthus  amplexans”)  —  N 
Dendropthoe  acacioides  (as  “ Loranthus  acacioides ”)  —  N 

MALVACEAE 

Gossypium  pulchellum  (as  “ Fugosia  pulchella ”)  —  V 
Hibiscus  geranoides  —  V 
Thespesia  populnea  —  V 

MELIACEAE 
Owenia  vemicosa  —  V 

Xylocarpus  australasicus  (as  “ Carapa  obovata,})  —  V 

MIMOSACEAE 

Acacia  kelleri  —  V,  N 

A.  sublanata  (as  “A.  luehmannii”)  —  N 

A.  tanumbirinensis  —  N 

A.  translucens  —  V 

MORACEAE 

Ficus  sp.  (as  “F.  orbicularis”)  —  V 

MYOPORACEAE 
M yoporum  acuminatus  —  V,  N 

MYRSINACEAE 

Aegiceras  comiculatum  (as  “A.  majus ”)  —  V,  N 


MYRTACEAE 

Eucalyptus  brachyandra  —  V,  N 

E.  “ dichromophloia ”  (probably  referable  either  toE.  arenaria  Blakely  E.  drysdalensis  Carr 
<Sl  Carr)  —  V,  N 
E.  foelscheana  —  V 
£.  miniata  —  V,  N 
E.  papuana  —  V 

E.  tectifica  (as  “E.  spenceriana”)  —  N 
E.  tetrodonta  —  N 

E.  sp.  (aff.  E.  terminalis)  (as  “E.  terminalis")  —  N 
Melaleuca  leucadendra  —  V 

Syzygium  sp.  [syn.  Eugenia  fortis]  (as  “ Eugenia  grandis ”)  —  V,  N 
Verticordia  cunninghamii  —  V 

OPILIACEAE 
Opilia  amentacea  —  V,  N 

PAP1LIONACEAE 

Alysicarpus  cheelii  —  V,  N 

Jacksonia  argentea  (TYPE)  —  V 

Sesbania  formosa  (as  “S.  grandiflora”)  —  V,  N 

Tephrosia  conspicua  —  N 

PROTEACEAE 
Grevillea  agrifolia  —  N 
G.  latifolia  —  V 
G.  mimosoides  —  N 
G.  viscidula  —  N 
Persoonia  falcata  —  V,  N 
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RHIZOPHORACEAE 

Bruguiera  1  parviflora  (as  “B.  gymnorrhiza”)  —  V,  N 
Ceriops  tagal  (as  “C.  candolleana  ”)  —  V,  N 
Rhizophora  mucronata  —  V,  N 

RUBIACEAE 

Canthium  attenuatum  —  V 

Gardenia  megasperma  —  V,  N 

SANTALACEAE 
Exocarpos  latifolius  —  V,  N 

SOLANACEAE 

Solanum  vansittartense  (TYPE)  —  V 

SONNERATIACEAE 
Sonneratia  alba  —  V,  N 

STERCULIACEAE 

Brachychiton  paradoxus  (as  uSterculia  ramiflora ”)  —  V,  N 
TILIACEAE 

Triumfetta  appendiculata  —  V 


H. 
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IN  MEMORIAM 

DR  DOMINIC  LOUIS  SERVENTY 
B.Sc.(Hon.)W.Aust.,  Ph.D.Cantab. 

(b.  Man  28,  1904  —  d.  Aug.  8,  1988) 


Figure  1.  Dr  D.L  Serventy  in  his  study  at  27  Everett  Street,  Nedlands. 

It  is  with  deep  regret  and  great  sadness  that  we  record  the  death  of  our 
founding  Club  Member  and  Emeritus  Editor  Dr  Dom  Serventy.  In 
the  following  pages,  as  a  mark  of  respect  to  the  dedication  and  com¬ 
mitment  that  Dr  Serventy  displayed  as  the  long-serving  editor  of  this 
journal,  we  include  an  Obituary  and  a  series  of  Tributes  prepared  by 
friends  and  colleagues. 


201 


Figure  2.  D.L  Serventy :  graduation  photo  B.Sc.  (First  Class  Honours),  University  of  Western 
Australia,  1928. 


202 


OBITUARY 


DR  D.L.  SERVENTY  (1904-1988) 


On  8  August  1 988  Western  Australia’s  most  influential  naturalist,  Dominic 
Louis  Serventy,  passed  away.  He  was  horn  on  28  March  1904  at  Kalgoorlie 
but  spent  most  of  his  childhood  and  youth  in  the  south-eastern  outskirts  of 
Perth. 

He  attended  successively  the  primary  schools  at  Armadale  and  Gosnells, 
and  he  received  his  secondary  education  at  Perth  Roys  School  in  James 
Street  and  later  Perth  Modern  School  in  Subiaco,  where  he  obtained  his 
Leaving  Certificate  in  1922.  As  early  as  1921  he  was  writing  articles  on  birds 
for  The  Western  Mail.  By  this  time  he  was  well  known  to  Ludwig  Glauert, 
then  Curator  of  the  Western  Australian  Museum.  Glauert  encouraged  the 
youthful  Serventy  in  his  passion  for  natural  history  and  impressed  upon  him 
the  need  for  carrying  a  notebook  and  keeping  a  natural  history  diary. 


In  1922  he  began  a  correspondence  and  long  friendship  with  the  veteran 
ornithologist  F.  Lawson  Whitlock.  In  1923  he  became  a  reporter  with  the 
United  Press,  and  under  the  pen  name  'Miletus’  produced  a  monthly 
column  on  natural  history  in  The  Fanner.  This  brought  him  into  contact 
with  the  leading  naturalists  of  the  day,  and  he  began  to  make  plans  for  a  club 
where  kindred  spirits  could  meet  and  discuss  all  aspects  of  natural  history. 
His  dreams  were  realized  in  July  1924  with  the  inaugural  meeting  of  the 
Western  Australian  Naturalists’  Club. 

Earlier  that  year  (January  1924)  Serventy,  another  naturalist  and  Otto 
Lipfert  (preparator  at  the  Western  Australian  Museum)  spent  a  week  at 
Yanchep.  They  set  off  at  6.30  a.m.  and  arrived  af  Yanchep  over  twelve  hours 
later.  They  had  travelled  by  horse  and  cart,  and  the  road  beyond  Wanneroo 
was  just  a  sand  track  winding  through  the  bush.  Lipfert  taught  his  young 
companions  not  only  how  to  capture  and  prepare  specimens  but  also  how 
to  use  a  camp  oven  and  to  live  in  the  field.  Then  the  ‘long’  trip  back  — 
today’s  naturalists  can  hardly  imagine  this  period  before  the  paving  of  roads 
and  widespread  use  of  motor  vehicles. 

In  1926  Serventy  joined  the  staff  of  The  West  Australian.  As  he  later 
explained  in  his  application  for  a  Hackett  Bursary,  journalism  was  not  his 
chosen  profession.  After  leaving  school  he  had  to  earn  a  living  and  so  could 
only  attend  university  part-time.  In  1928,  while  still  a  reporter,  Serventy 
enrolled  at  the  University  of  Western  Australia.  In  1930  he  graduated  B.Sc. 
with  First  Class  Honours  (because  of  his  distinctions  in  first  and  second 
year  Geology  and  Zoology  he  was  allowed  to  do  third  year  and  honours 
concurrently).  His  honours  thesis  was  concerned  with  seasonal  rhythms  in 
the  benthos  and  plankton  of  the  Swan  River.  In  1931  he  was  awarded  an 
1851  Science  Research  Scholarship,  enabling  him  the  following  year  to 
enroll  at  Cambridge  for  his  doctorate.  Here  he  continued  his  work  on 
estuarine  biology  by  studying  the  invertebrate  fauna  of  some  of  the  East 
Anglian  estuaries  close  to  Cambridge.  He  was  awarded  his  Ph.D.  in 
1933. 
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Figure  3.  Royal  Australasian  Ornithologists  Union  (RAOU)  annual  interstate  conference  at  Perth,  October  1927.  Left  to  Right:  Rear  Row  —  Dr  A.  Chenery 
(NSW  —  Vice  President),  James  Pollard  (WA),  L  Glauert  (WA  Museum),  Edwin  Ashby  (SA  —  Retiring  President),  Lt.  Col.  E.A.  Le  Souef  (WA  —  Vice 
President) ,  D.L.  Serventy  (WA  —  State  Secretary) ,  F.R.  Bradshaw  (WA)  and  A.S.  Le  Souef  (NSW) :  Front  Row  —  Mesdames  L. A.  Stevens  (SA)  and  J.W.  Israel 
(Vic),  Miss  A.F.  Smith  (Vic),  H.A.  Stevens  (SA)  and  F.  Lawson  Whitlock. 


On  his  return  to  Perth  in  1934  he  was  appointed  assistant  lecturer  in 
Zoology  at  the  University  of  Western  Australia.  In  1937  he  joined  the 
CSIRO’s  Fisheries  Division  and  immediately  went  abroad.  He  visited 
several  fisheries  and  fisheries  research  institutions  in  western  Europe  and 
the  western  United  States  in  preparation  for  research  into  mackerel  and 
tuna  biology,  which  was  at  first  carried  out  at  Cronulla  near  Sydney,  and 
after  May  1943  in  Perth. 

Serventy’s  interest  in  seabirds  was  initially  stimulated  by  Glauert  and 
Whitlock,  who  searched  the  beaches  (respectively  at  Cottesloe  and 
Bunbury)  for  birds  cast  up  by  winter  storms.  He  became  familiar  with 
seabirds  in  life  during  his  work  in  the  Fisheries  Division,  which  entailed 
long  voyages  at  sea  in  the  research  vessels  Warreen  and  Stanley  Fou  ler.  He 
transferred  in  1951  to  the  CSIRO’s  recently  formed  Wildlife  Survey 
Section  were  he  worked  until  his  retirement  on  the  biology  of  the  Short- 
tailed  Shearwater,  popularly  known  as  the  Tasmanian  Muttonbird,  and  as 
officer-in-charge  of  the  Western  Australian  laboratory  of  the  Section  (later 
Division). 

Many  people  in  Bass  Strait  depended  for  their  livelihood  on  the  harvesting 
of  young  shearwaters  for  their  feathers,  oil  and  carcasses  (preserved  in 
aspic) .  A  decline  in  their  numbers  was  causing  the  Tasmanian  Government 
some  anxiety  and  they  asked  the  Commonwealth  to  investigate  its  causes. 
This  required  research  into  the  shearwater’s  biology,  and  no  one  was  better 
equipped  than  Serventy  to  carry  it  out. 

The  number  of  young  shearwaters  reared  each  year  was  monitored  on 
several  Bass  Strait  islands  by  the  classical  mark-and-return  technique. 
Before  the  harvesting  of  young  birds  Serventy  would  band  at  random  a 
good  number  of  chicks  throughout  each  island.  Liter  the  islanders  would 
keep  tally  of  the  birds  taken  and  return  any  bands  found  on  them.  The 
inverse  of  the  fraction  of  birds  banded  to  birds  taken  multiplied  by  the  catch 
gave  Serventy  an  estimate  of  the  number  of  young  raised  that  season. 

However  most  of  the  work  was  concentrated  on  tiny  Fisher  Island  off  the 
south  end  of  Flinders  Island,  within  rowing  distance  of  the  town  of  Lady 
Barron.  A  one- roomed  hut  on  Fisher  Island  served  as  living  quarters  and 
laboratory.  Every  spring  for  more  than  twenty  years  Serventy  visited  the 
island,  on  which  all  nesting  burrows  were  numbered  and  all  birds  were 
banded.  Long  before  the  widespread  use  of  computers,  the  data  were  stored 
on  cards,  one  for  each  bird  and  one  for  each  burrow.  Gradually  knowledge 
accrued  on  fidelity  to  burrow,  fidelity'  to  mate,  age  at  first  breeding,  weight 
at  various  stages  of  reproduction  cycle,  the  role  of  each  sex  in  incubation 
and  care  of  young,  longevity'  and  many  other  aspects  of  life  history. 
Recoveries  of  banded  birds  beyond  Tasmania  enabled  Serventy  to  map  the 
species’  vast  migrations. 

Overseas  Dr  Serventy  is  acclaimed  as  a  student  of  seabirds.  In  Australia  he  is 
best  known  for  his  contributions  to  Western  Australian  natural  history, 
both  for  his  own  research  and  for  stimulating  many  other  naturalists. 
Throughout  his  career  these  two  kinds  of  activity  went  hand-in-hand. 

Based  on  his  own  observations,  mainly  in  the  south-eastern  outskirts  of 
Perth,  in  Kings  Park,  on  the  Swan  River  estuary,  at  Yanchep  and  on  the 
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islands  off  Fremantle,  augmented  by  those  of  other  naturalists,  notably 
W.H.  Loaring  in  the  Darling  Range,  E.H.  Sedgwick  in  the  Rockingham  ar^ 

V. N.  Serventy  and  S.R.  White  on  the  Shoalwater  Bay  islands,  A.f\ 
Robinson  at  Coolup  and  F.L.  Whitlock  at  Bunbury,  Serventy  published  jn 
1948  his  Birds  of  the  Swan  River  District.  This  was  a  valuable  up-dating  0f 

W. B.  Alexander’s  paper  of  the  same  title,  published  27  years  earlier 
Although  Alexander  left  the  Western  Australian  Museum  soon  after 
Serventy  began  to  visit  it,  there  is  no  doubt  that  Alexander’s  sound 
methodology  made  a  lasting  impression  on  the  young  Serventy. 

On  his  retirement  from  the  Indian  Army  in  1925,  H.M.  Whittell  settled  in 
Western  Australia.  Despite  21  years  difference  in  age  and  very  different 
backgrounds,  Whittell  and  Serventy  soon  began  a  most  fruitful 
collaboration,  which  culminated  in  1948  with  A  Handbook  of  the  Birds  of 
Western  Australia.  This  is  still  the  only  book  devoted  to  the  avifauna  of  an 
Australian  state.  It  ran  through  five  editions  and  was  as  popular  outside  as 
within  the  State.  Many  eastern  Australian  naturalists  bought  the  book  in 
1948,  particularly  because  it  showed  how  to  identify  shorebirds  in  the  field. 
Hitherto  it  was  generally  believed  that  most  of  the  migratory  shorebirds 
could  only  be  identified  in  the  hand.  Sadly  Major  Whittell  did  not  see  his 
splendid  Literature  of  Australian  Birds  published;  Dr  Serventy  saw  it 
through  the  press. 

As  we  have  seen,  Serventy'  was  the  main  founder  of  the  Western  Australian 
Naturalists’  Club  in  1924.  He  served  as  its  first  secretary/ treasurer.  During 
the  Great  Depression  the  Club  entered  a  period  of  decline.  Soon  after 
World  War  II,  thanks  largely  to  Serventy,  his  brother  Vincent  and  sister 
Lucy,  the  Club  was  revived  (and  remains  vigorous  until  this  day)  .Ini  947  it 
began  to  publish  a  quarterly  journal  The  Western  Australian  Naturalist , 
devoted  to  original  work  in  all  fields  of  natural  history.  The  quality  of  this 
journal  has  always  been  high,  and  it  has  set  standards  for  its  interstate 
counterparts.  Dr  Serventy'  was  its  editor  until  1 980;  he  also  edited  most  of 
the  handbooks  published  by  the  Club,  beginning  in  1950  with  L.  Glauert’s 
Handbook  of  the  Snakes  of  Western  Australia. 

Dr  Serventy  was  a  generous  benefactor  of  the  Western  Australian  Museum. 
Most  of  the  bird  specimens  that  he  and  Major  Whittell  acquired  in 
preparation  for  their  handbook  were  donated  to  the  Museum,  as  were 
hundreds  of  volumes  of  bird  periodicals,  including  the  Ibis,  Auk,  Condor 
and  Ardea.  In  1962  he  was  appointed  Honorary  Associate  and  in  1974 
Fellow  of  the  Western  Australian  Museum. 

He  served  natural  history  and  conservation  as  president  of  the  Royal 
Australasian  Ornithologists’  Union,  president  of  the  Western  Australian 
Naturalists’  Club,  chairman  of  the-*  Standing  Committee  on  Pacific 
Conservation  and  member  of  the  Permanent  Executive  Committee  of  the 
International  Ornithological  Congress.  He  was  elected  corresponding 
fellow  of  several  overseas  ornithological  unions,  including  those  of 
America  and  Germany.  He  was  awarded  the  Australian  Natural  History 
Medallion  for  1 956,  the  Royal  Society  of  Tasmania  Medal  for  1 970  and  the 
Royal  Society'  of  Western  Australia  Medal  for  1979.  In  the  Netherlands  in 
1972  he  was  made  a  Knight  of  the  Order  of  the  Golden  Ark. 

From  the  numerous  scientific  and  scholarly  notes,  papers  and  books 
written  by  Dr  Serventy  the  following  selection  illustrates  the  breadth  of  his 
interests: 
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Birds  of  Pallinup  estuary,  Western  Australia.  Emu  26:  64-69  (1926). 

A  glimpse  of  the  bird-life  between  Mandurah  and  Bunbury.  Emu  30:  33-38  ( 1 930) . 
Emu  36:  189-196  (1937). 

Feeding  habits  of  Podargus  with  remarks  on  the  possible  causes  of  its  aberrant 
habits.  Emu  36:  189-196  (1937). 

The  menace  of  acclimatisation.  Emu  36:  189-196  (1937). 

Local  migration  in  the  Perth  district,  Western  Australia.  Emu  37:  90-94  (1937). 

Notes  on  a  trawling  cruise  in  the  Great  Australia  Bight.  J.  Proc.  R.  Soc.  West  Aust.  23: 
65-87  (1937). 

Birds  of  the  islands  off  Fremantle,  Western  Australia.  Emu  37:  265-268  (1938). 

The  relative  abundance  of  birds,  illustrated  with  reference  to  Kings  Park,  Perth.  Emu 
37:  269-273  (1938). 

Waders  and  other  aquatic  birds  on  the  Swan  River  estuary,  Western  Australia.  Emu 
38:  18-29  (1938). 

A  guide  to  the  field  identification  of  the  waders.  Emu  38:  65-76  (1938). 

The  feeding  habits  of  cormorants  in  south-western  Australia.  Emu  38:  293-316 
(1938). 

The  Gould  Petrel  of  Cabbage  Tree  Island.  Emu  41:  1  -20  (1941,  with  K.A. 
Flindwood). 

The  races  of  Puffinus  assimilis  in  Australia  and  New  Zealand.  Emu  43:  113-125 
(1943,  with  C.A.  Fleming). 

Deposits  of  shells  transported  by  birds.  Amer.  J.  Sci.  245:  322-328  (1947,  with 
C.  Teichert) . 

Notes  from  the  Recherche  Archipelago,  Western  Australia.  Emu  47: 
44-49  (1947). 

The  birds  of  the  Swan  River  district,  Western  Australia.  Emu  47: 
241-286  (1948). 

A  Handbook  of  the  Birds  of  Western  Australia  (1948,  with  H.M.  Whittell),  Paterson 
Brokcnsha  Pty.  Ltd.,  Perth. 

Taxonomic  trends  in  Australian  ornithology  —  with  special  reference  to  the  work  of 
Gregory  Mathews.  Emu  49:  257-267  (1950). 

The  bird  islands  of  the  Sahul  Shelf,  with  remarks  on  the  nesting  seasons  of  Western 
Australian  sea-birds.  Emu  52:  33-59  (1952). 

Movements  of  pelagic  seabirds  in  the  Indo-Pacific  region.  Proc.  7  th  Pacific  Sci.  Congr. 

4:  394-407  (1953). 

Some  speciation  problems  in  Australian  birds,  with  particular  reference  to  the 
relations  between  Bassian  and  Eyrean  ‘species-pairs’.  Emu  53:  131-145 
(1953). 

The  southern  invasion  of  northern  birds  during  1952.  West.  Aust.  Nat.  3: 
177-196  (1953). 

The  late  Major  Whittell  O.B.E.,  an  appreciation.  Emu  54:  61-67  (1954). 

The  Southern  Bluefin  Tuna,  Thunnus  thynnus  maccoyii  (Castelnau),  in  Australian 
waters.  Aust.  J.  Marine  &  Freshw.  Res.  5:  1-43  (1956). 

The  breeding  cycle  of  the  Short-tailed  Shearwater,  Puffinus  tenuirostris 
(Temminck),  in  relation  to  the  transequatorial  migration  and  its  environment. 
Proc.  Zool.  Soc.  Lond.  127:  489-510  (1956,  with  A.J.  Marshall). 

Breeding  periodicity  in  Western  Australian  birds,  with  an  account  of  unseasonal 
nestings  in  1953  and  1955.  Emu  57:  99-126  (1957,  with  A.J.  Marshall). 


207 


King’s  Park  as  an  indigenous  park  —  a  natural  history  appraisal.  West.  Aust.  Nat. 
6:  25-53  (1957,  with  A.R.  Main). 

Ludwig  Glauert,  museum  director  and  naturalist.  West.  Aust.  Nat.  5:  148-165 

(1957). 

The  spread  of  the  Mediterranean  Snail  on  Rottnest  Island.  West.  Aust.  Nat.  6: 
193-196  (1959,  with  G.M.  Storr). 

Birds  of  the  south-west  Coral  Sea.  CS1RO  Div.  Wildl.  Res.  Tech.  Pap.  No.  3  (1963, 
with  K.A.  Hindwood  and  K.  Keith). 

The  Handbook  of  Australian  Sea-birds  (1971,  with  V.  Serventy  and  J.  Warham), 
A.H.  A.W.  Reed,  Sydney. 

Biology  of  desen  birds.  Pp.  287-339.  In:  Avian  Biology,  Vol.  1  (1971)  Academic 
Press,  New  York. 

Aspects  of  the  population  ecology  of  the  Short-tailed  Shearwater,  Puffinus 
tenuirostris.  Proc.  XIII  Intern.  Om.  Congr.,  165-190  (1967). 

A  historical  background  of  ornithology  with  special  reference  to  Australia.  Emu  72: 
41-50  (1972). 

Organization  and  administration  of  ornithology.  Emu  73:  206-209  (1973). 

The  use  of  data  on  the  distribution  of  birds  to  monitor  climatic  changes.  Emu  77: 

162-166  (1977). 


—  G.M.  Storr. 


Figure  4.  D.L.  Serventy:  walking  from  Mandurah  to  Bunbury,  january  1929. 
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TRIBUTES 


A  Friend  Since  Schooldays 

Right  from  the  start  Dom  Serventy  knew  what  he  wanted  to  do.  He  was  a 
born  naturalist.  At  Perth  Modern  School  his  favourite  haunt  was  the 
biology  laboratory.  The  most  interesting  place  in  the  city  for  him  was  the 
basement  of  the  W.A.  Museum.  As  an  adolescent  youth,  no  matter  what 
others  might  be  doing  in  the  evening,  he  would  probably  be  in  King’s  Park 
observing  the  nocturnal  habits  of  the  mopoke.  When  he  went  to  university 
he  unhesitatingly  made  straight  for  zoology.  While  still  an  undergraduate 
he  was  making  scientific  discoveries  in  his  spare  time. 

We  had  been  mates  at  school  in  the  casual  way  boys  have  and  in  the 
nineteen-twenties  a  closer  friendship  developed.  In  the  second  summer 
holidays  after  leaving  school  we  spent  a  month  together  walking  with  our 
swags  southward  from  Mandurah  along  the  shores  of  the  Peel  Inlet  and 
Harvey  Estuary  and  on  to  Hike  Clifton  and  Lake  Preston  —  a  tract  which  in 
those  days  had  a  population  of  no  more  than  a  dozen  persons.  It  was  a 
leisurely  walk  for  Dom  stopped  at  every  pond  and  puddle  to  dredge  for 
some  tiny  shrimp  which  he  was  studying.  His  diligence  made  my  laziness 
more  enjoyable.  I  can  picture  him  still,  knee-deep  in  a  pond,  studying  his 
strainer  intently  and  delicately  picking  out  little  things  with  his  tweezers.  He 
finished  with  a  whole  battery  of  test  tubes  containing  specimens,  carried 
like  clip-on  fountain  pens  inside  his  jacket.  I  just  lounged  about,  saw  that  we 
did  not  get  lost  and  did  the  camp-fire  cooking.  At  night  we  yarned  at  the 
fireside.  It  was  one  of  the  happiest  holidays  of  my  early  life.  One  fringe 
benefit  was  learning  a  little  about  birds. 

A  year  or  two  later  we  began  to  see  more  of  each  other  as  fellow  journalists. 
Paying  his  way  through  university,  Dom  did  some  casual  reporting  and 
wrote  nature  study  articles  for  the  newspapers.  At  the  university  he  became 
editor  of  “The  Black  Swan”,  with  my  future  wife  as  one  of  his  sub-editors 
and  myself  as  a  regular  contributor.  Fifty  years  later  he  surprised  me  one  day 
by  quoting  chunks  of  some  verse  I  had  written  about  women  who  “droop 
like  sick  cockatoos  and  feebly  croak  their  dull  inanities  of  modem  daring”. 
He  had  a  sense  of  fun  but  he  doubted  whether  cockatoos  “croak”. 

Then  he  took  out  the  1851  scholarship  —  the  first  gained  by  anyone  from 
Perth  —  and  went  to  Cambridge.  My  wife  and  I  spent  a  week  with  him  there 
in  1932.  He  returned  to  Perth  in  1934  with  a  doctorate  and  a  bride, 
Gertrude.  1  met  them  at  the  wharf.  For  three  years  or  so  we  saw  much  of 
each  other  and  shared  enthusiasms.  Then  he  joined  CSIRO  and  had  to  go 
elsewhere  and  shortly  afterwards  the  war  came.  We  went  our  separate 
ways.Thereafter  we  seldom  met  but  kept  in  touch  by  letters  and  the 
exchange  of  publications.  Regular  personal  touch  was  not  resumed  until 
nearly  forty  years  later  when  we  were  both  retired  and  both  living  in  Perth. 
We  just  took  up  the  old  friendship  again  as  though  there  had  been  no  gap 
and  had  lunch  together  once  a  week. 

Of  Dorn’s  achievements  as  a  scientist  there  is  no  need  for  me  to  write.  He 
had  an  established  place  in  zoology  and  especially  in  ornithology.  His 
reputation  was  not  only  local  but  stood  high  in  many  places  overseas. 
Indeed,  on  the  test  of  international  standing,  he  would  rank  as  one  of  the 
most  notable  of  all  Western  Australians. 
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What  may  not  be  so  well  appreciated  is  the  range  of  his  interests  and  the 
depth  of  his  affections.  He  loved  books  as  well  as  birds.  He  loved 
Cambridge,  the  English  countryside  and  many  facets  of  European  history 
and  culture,  although  his  deepest  and  most  passionate  interest  was  in  the 
Australian  wilderness,  the  outback  and  the  Bass  Strait  islands.  He  was 
knowledgeable  and  always  inquiring  about  local  history  in  Western 
Australia  and  accumulated  many  odd  facts  about  our  past  and  he  also  had  a 
collection  of  the  “Vanity  Fair”  cartoons  by  “Spy”  and  others  of  English 
nineteenth-century  characters.  His  treasures  included  coins  and  stamps  as 
well  as  objects  of  Australian  natural  history’.  He  was  a  methodical  and 
frequent  contributor  of  notes  on  scientific  observations  and  also  had  a 
strong  personal  interest  in  biography  such  as  his  various  papers  on  Western 
Australian  naturalists.  His  acquaintances  were  as  diverse  as  John  Maggs  the 
London  bookseller,  Russell  Drysdale  the  artist  and  Prince  Philip  the 
conservationist.  In  any  publication  of  Australian  ornithology  the  list  of 
references  at  the  back  is  sure  to  contain  several  ascriptions  to  D.L.  Serventy 
but,  even  more  remarkable,  is  the  frequency  with  which  his  name  also 
appears  in  works  of  travel  or  description  by  writers  who  met  him  and  learnt 
something  from  him  in  their  Australian  journeys.  He  is  widely  remembered 
and  always  as  a  devoted  person. 

Dom  as  I  knew  him  as  a  friend  did  have  a  few  strong  prejudices.  There  were 
a  few  people  for  whom  he  had  a  low  opinion  and  some  subjects  on  which  he 
had  most  happily  old-fashioned  views.  But  he  kept  quiet  about  what  he 
disliked.  He  gave  to  the  world  all  he  could  give  about  what  he  knew  and 
appreciated  best. 

—  Paul  Hasluck. 


Figure  5.  Royal  Society  of  WA  excursion  to  Upper  Swan,  26  October  1929.  In  car  —  Mrs 
Compton  and  J.  Knott :  On  running  board  —  D.L.  Serventy  and  G.  Spencer  Compton. 
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The  Gentle  Scholar 


Others,  more  able  than  I,  will  record  the  astonishing  achievements  and 
service  to  science  which  are  so  much  the  history  of  Dominic  L.  Serventy.  I 
would  like  only  to  share  with  others  the  important  human  values  and 
wonderful  quality  of  gentleness  which  my  memories  assure  me  were  the 
essential  Dom. 

As  a  school  boy  some  60  years  ago,  I  was  fortunate  to  meet  Dom  Serventy, 
through  family  association,  at  a  time  when  he  needed  a  guide  for  some  of 
those  parts  of  the  coastal  Plain,  south  of  the  River  and  between  Midland 
and  Jandakot  and  the  foothills  of  the  Darling  Scarp.  Being  the  owner  of  a 
useful  and  tireless  Brumby?  my  knowledge  of  the  area  was  adequate.  No 
child  could  have  fallen  into  more  kindly  hands.  At  this  time  too,  Clee 
Jenkins  had  come  over  from  Adelaide  to  further  his  studies.  Don  Swan  was 
using  his  butterfly  net  in  the  same  area.  Ted  Owen  was  attempting  to  see  the 
history  of  the  Plain  through  deposits  of  fossilised  shells.  Fora  bush  boy  from 
a  wide  reading  home  this  was  a  new  world.  It  was  the  written  word  coming 
to  life  in  the  interests  of  real  living  people. 

In  his  quiet  way  Dom  fostered  my  interests  in  birds.  In  a  very  few  weekends 
he  changed  me  from  an  egg  collecting  vandal  into  an  observer  prepared  to 
tolerate  the  leach  punctures  just  to  watch  the  Musk  Duck  call.  His  teaching 
style  was  by  implication  rather  than  demonstration.  One  definitely  had  to 
“learn  by  doing”  to  profit  from  association  with  D.L.S.  but  the  real  wonder 
was  in  reporting.  To  be  a  child  and  to  have  an  adult  consider  one’s  words 
worthy  of  record  as  though  he  were  the  pupil  and  you  the  master  was  an 
experience  so  rewarding  as  to  defy  adequate  description. 

As  the  years  went  by  direct  contact  became  less  and  less  save  for  the 
occasional  expedition  together,  generally  with  others  and  sometimes  with 
Vincent  Serventy  and  Harry  Butler.  The  infrequency  of  these  contacts  did 
not  lessen  our  friendship  or  the  ease  we  always  felt  in  one  anothers 
company.  Our  friendship  stood  another  test.  When  in  1942  my  army  unit 
‘disappeared’  and  its  members  were  in  the  ‘missing  believed  killed’  category 
Dom  with  implicit  faith  continued  a  one  way  correspondence.  At  this 
distance  of  time  I  can  admit  that  in  August  1942  in  the  high  mountains  of 
Timor,  being  under  fire  at  the  time,  1  made  a  value  judgement  and  buried  a 
Serventy  epistle  to  enable  me  to  retain  the  most  recent  letter.  This  was  from 
the  girl  who  now  has  been  my  wife  for  the  subsequent  forty  six  years. 

Dom  was  a  surprising  contradiction.  On  the  one  hand  was  that  flaring 
intelligence,  a  man  of  true  genius.  On  the  other  hand  he  could  be 
astonishingly  obtuse  in  simple  situations.  One  never  really  knew  whether 
he  ‘shut-off  or  whether  less  serious  matters  defied  his  span  of  attention.  He 
appeared  to  understand  only  standard  English  though  it  must  be  admitted 
that  he  followed  it  with  brilliant  awareness  no  matter  how  complex  the 
sentences  might  be.  He  understood  no  slang  unless  it  was  that  which  he  had 
learned  as  a  student  when  some  examples  had  crept  into  academic 
literature.  Terms  such  as  “shooting  through  like  a  Bondi  tram”  and  “being 
home  on  the  bit”  or  “leading  with  your  left  when  your  right’s  in  a  sling” 
were  quite  beyond  him.  Butler  and  I  were  often  cruel  enough  to  engage  in 
lengthy  discussions  in  pure  Australianese  not  a  syllable  of  which  would  be 
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within  Dorn’s  understanding.  It  was  a  mark  of  unfailing  good  manners  of 
the  man  that  should  we  laugh  heartily  he  would  generally,  if  a  little 
belatedly,  join  in. 


It  might  be  imagined  from  the  foregoing  that  the  contact  between  D.L.S. 
and  the  wider  community  might  present  difficulties.  Nothing  could  have 
been  further  from  the  fact.  Dom  literally  oozed  confidence  in  the  company 
of  bushmen,  jackeroos,  farmers,  farm  hands,  station  owners,  bank 
managers,  shire  secretaries  and  timber  workers.  He  sat  on  the  ground  and 
put  them  through  an  ornithological  wringer  which  weaned  them  of 
knowledge  which  a  short  time  before  they  had  not  known  that  they 
possessed.  Down  the  years  I  have  never  seen  anyone  surpass  Dom  in  this 
regard.  I  would  place  Peter  Falcon  Scott,  as  running  second  ‘by  a  short  half 
head’.  Had  I  been  writing  for  D.L.S.  to  read,  it  would  have  been  necessary  to 
end  the  sentence  in  some  other  way. 


Figure  6.  D.L.  Servenry  circa  1930. 
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One  of  Dom’s  own  stories  of  bush  interviews  should  be  refold.  When 
times  were  hard  he  was  engaged  in  some  freelance  journalism  for  The  West 
Australian.  Most  of  his  articles  were  about  sou-west  murders  and  since 
there  had  been  one  every  mile  or  so  south  of  the  Murray,  material  was 
plentiful.  On  one  occasion  D.L.S.  was  seated  on  the  bank  of  a  section  of  the 
Harvey  Drain  talking  to  a  member  of  one  of  our  prominent  pioneer  families 
who  happened  to  have  the  contract  for  building  culverts  to  allow  crossing 
of  the  Drain.  Mighty  Tuarts  still  towered  above  them  in  those  happier  days. 
Dorn  s  pencil  was  flying  over  the  pages.  He  was  fascinated  by  one  or  two  of 
the  statements  made.  In  trying  to  tag  the  tale  to  time  he  looked  up  and  asked 

When  would  that  have  been  Gus?”  There  was  a  lengthy  silence  and  then  a 
quite  astonishing  reply. 

I  think  that  would  have  been  about  the  time  Uncle  “went  home’’,  to  look 
up  the  tree”. 

D.L.S.  dined  out  on  laughing  at  himself  for  the  time  delay  while  he  sought 
to  understand  why  anyone  would  need  to  leave  the  company  of  the  Tuarts 
and  cross  the  seas  to  England  to  “look  up  a  tree”.  Dom  would  howl  with 
enjoyment  explaining  how  long  it  took  him  to  associate  “the  tree”  with 
Uncle’s  subsequent  elevation  to  the  peerage. 

Dom,  despite  his  slowness  in  response  to  so-called  jokes,  had  a  puckish 
sense  of  humour  and  he  could  take  it  as  well  as  hand  it  out.  I  remember 
sending  him  a  dehydrated  naturally  prepared  study  skin  of  an  Australian 
Dotterel  collected  in  Onslow’s  main  street.  It  was  only  after  Dom  had 
announced  to  all  and  sundry  this  somewhat  aberrant  flight  pattern  that  the 
completion  of  the  records  told  him  that  the  specimen  had  been  taken  from 
the  radiator  grill  of  a  car  wearing  Like  Grace  number  plates.  Far  from 
getting  himself  in  a  rage  D.L.S.  described  this  as  “legitimate  malpractice”, 
on  my  part,  “for  the  purpose  of  fun”.  He  remembered  the  occasion 
however  and  when  Stephen  Davies  was  ready  to  leave  for  overseas  and  was 
embarrassed  by  a  lack  of  a  home  for  his  study  group  of  magpie  geese  Dom 
said  “Give  them  to  Aitken.  He  likes  water  birds”.  Only  some  quick 
disclaimers  wished  them  onto  Neville  Beeck. 

In  the  mid  60s,  at  Weld  Spring,  where  the  Aborigines  attacked  Forrest  (only 
after  he  had  stolen  their  stone  arrangement  to  make  a  fort)  Dom  asked  me  a 
very  embarrassing  question. 

“Why”  he  said  “have  you  switched  from  birds  to  native  plants?” 

Under  such  circumstances  I  have  always  found  that  a  facetious  answer 
generally  avoids  future  argument,  so  without  pre-amble  I  admitted  that  “I 
just  got  tired  of  the  little  squeaking  bastards”.  The  horror  of  this  assertion 
kept  Dom  retailing  it  down  the  following  days,  weeks  and  indeed  years  to 
my  friends  and  enemies  alike. 

It  was  round  the  campfire  after  the  ‘skins’  had  been  completed  and  the 
notes  compiled  that  Dom  really  came  alive.  Here  he  engaged  in  lengthy 
discussions,  measured  debate  and  often  as  not,  heated  argument.  His  eyes 
would  flash  in  the  firelight  and  his  slim  body  would  writhe  with  emotion  as 
he  sought  to  refute  crassly  stupid  arguments  enunciated  by  Yin,  Harry, 
Aitken  or  Storr  or  whoever  might  be  putting  them  forward  either  seriously 
or  facetiously.  His  incipient  stammer  would  disappear  from  his  delivery  as 
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the  heat  of  the  moment  took  him.  His  desire  to  convince  us  of  the  crime  of 
our  wrong  thinking  was  so  great  and  of  such  physical  as  well  as  emotional 
effort  that  it  insulated  him  against  the  desert  cold  and  ensured  him  of  a 
good  untroubled  sleep  to  follow. 

It  is  perhaps  a  mark  of  the  affection  we  all  had  for  this  man  that  on  this  sad 
occasion  and  the  finality  implicit  in  these  words  I  still  find  myself  smiling  as  I 
write.  On  his  eightieth  birthday  I  rang  without  identification  and  said  ‘i 
want  to  speak  to  an  ornithological  octogenarian  and  wish  him  well.” 
Without  asking  who,  he  said  “Thank  you  very  much  Ray.  I  had  no  idea  you 
knew  such  big  words”. 

A  few  short  years  ago  Ted  Owen,  after  a  lifetime  in  Scotland  re-visited  Perth 
and  made  contact  with  Dom.  A  nostalgic  return  to  the  Lake  Clifton  areas 
was  planned.  Since  both  Ted  and  Dom  had  made  proper  personal 
assessments  of  their  individual  bushcraft  they  sent  out  an  S.O.S.  The 
changes  to  the  Clifton  shore  line  slowed  us  but  did  not  defeat  us.  We  had 
camped  where,  at  an  earlier  time,  Nick  Pahl  shot  Otto  Haub  (Otter  'Obbs  in 
local  parlance)  to  death  because  he  had  frightened  his  ducks  before  the 
camouflaged  punt  could  drift  within  range  of  the  great  flock.  Within  a  few 
metres  of  this  fateful  spot  we  had  dug  the  pit  and  fired  it.  Into  this  oven  went 
a  pair  of  fat  teal,  one  jointed  tail  and  loin  of ’roo,  a  double  handful  of  young 
samphire,  a  pinch  of  mixed  herbs  and  an  essential  onion  from  the  cartridge 
bag,  six  green  figs  from  Leah  Fouraere’s  tree  and  a  spud  each  contributed 
from  party  members'  personal  supplies.  All  this  was  swathed  in  tightly 
wrapped  paperbark.  I  am  never  likely  to  forget  the  delight  D.L.S.  showed 
when  more  than  half  a  century  later  and  after  a  few  false  casts  my  rabbiter's 
matlock  turned  up  the  charcoal  evidence.  Now  he  is  gone  I  am  so  glad  we 
did  it. 

As  I  said  at  the  outset  of  these  remarks  it  was  the  quality  of  great  gentleness 
in  D.L.S.  which  so  set  him  apart  from  his  peers,  but  it  was  this  quality  too 
which  ensured  his  one-ness  with  his  group  and  his  enshrinement  in  our 

memories.  He  enriched  us  all.  ~  ... 

—  Ray  Aitken. 


For  Dom 

I  was  saddened  to  read  of  Dorn's  death  in  August.  He  was  someone  I  felt 
should  live  forever.  It  seems  incredible  we’ve  lost  his  good  humour, 
intelligence  and  tolerance. 

When  I  came  to  live  in  Perth  in  197 1 ,  it  was  Dom  who  took  me  under  his 
wing  and  introduced  me  to  the  W.A.  Naturalists'  Club.  1  didn’t  know  him 
by  reputation  then,  and  as  he’d  introduced  himself  as  “Serventy”,  1  called 
him  Mr  Serventy!  How  typical  that  he  didn't  correct  me. 

It  was  Dorn’s  enthusiastic  encouragement  which  led  me  into  the  RAOU, 
and  it  was  on  his  nomination  that  I  became  secretary  of  the  W.A.  Group  of 
that  body. 

Needless  to  say,  Dorn's  help  in  the  field  of  ornithology  was  always 
forthcoming.  He  set  me  along  a  path  beyond  mere  bird-watching. 

As  a  member  of  the  Gould  League  Council,  1  appreciated  his  unemotional 
decisions,  always  for  the  good  of  the  League. 

Along  with  so  many  others,  I  shall  miss  him. 
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—  Noela  Marr. 


His  Influence  on  Naturalists 


Dr  Serventy’s  paper  on  The  Relative  Abundance  of  Birds’  in  Emu  37,  p.269 
(1938)  proved  an  inspiration  to  me  and,  as  I  recall,  led  to  our  first  meeting. 
He,  accompanied  by  Hugh  Wilson,  called  upon  me  at  Baldivis,  where  I  was 
then  working.  Much  of  my  field  work  over  the  ensuing  fifty  years  has  been 
influenced  by  that  Emu  paper. 


At  the  R.A.O.U.  Congress  and  Camp  in  1 948  we  were  closely  associated  — 
we  shared  a  two  man  tent  at  the  Camp  —  and  Dom  assisted  me  very 
considerably  with  the  reports  which  appeared  in  Emu  48:  2 1 2-242,  and 
gave  me  access  to  the  printer’s  proofs  of  Birds  of  Western  Australia  — 
Serventy  &  Whittell,  first  published  in  December  1948.  So  great  was  his 
contribution  to  the  Camp  reports  that  I  urged  him  to  allow  me  to  include 
him  in  the  authorship,  but  this  he  declined. 


In  1954, 1  was  privileged  to  assist  Dom  in  his  mutton  bird  project  on  Fisher 
Island  —  valuable  experience  for  me.  Dorn’s  enthusiasm  was  unflagging 
throughout,  working  seven  days  a  week  and  much  of  twenty-four  hours  a 
day  —  which  included  night  sallies  and  his  good  humour  never  failed  — 
though  mine  faltered  at  times,  1  fear. 

In  1971,  he  included  me  (at  my  request)  in  the  Fisher  Island  team 
comprising  Miss  C.A.  Nicholls  and  Stephen  Garnett. 

Dom  and  I  were  involved  in  planning  the  field  work  for  the  first  Gould 
League  camp  at  Bickley  Valley,  circa  1951. 


—  Eric  H.  Sedgwick. 


Figure  7.  D.L.  Serventy  : 
Brancaster,  Norfolk, 
England,  5  July  1932. 
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Figure  8.  D.L.  Serventy  :  graduating  Doctor  of  Philosophy,  Cambridge  University,  1933. 
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Gratiis,  Vale ;  Semper  M eminero 


I  am  certainly  one  of  those  directly  influenced  by  Dom  Serventy.  When  I 
joined  the  Western  Australian  Naturalists’  Club  in  1956,  he  was  a  senior  to 
be  respected  and  revered,  but  I  soon  learnt  that  he  would  readily  advise  and 
encourage  anyone. 


My  closer  association  began  in  1961,  when  Dom  invited  me,  still  a  lab 
technician  at  the  then  State  Herbarium,  to  join  an  expedition  to  the 
Warburton  Range.  On  this  1  became  more  deeply  aware  of  his  great 
knowledge,  enthusiasm  and  dedication.  His  interest  in  the  history  of 
Australian  exploration  and  natural  history  immediately  rubbed  off  on  me. 
A  longer  expedition  in  1963,  to  Alice  Springs  and  return,  reinforced  this 
influence.  I  recall  at  the  Pass  of  the  Abencerrages  he  produced  a  copy  of 
Australia  Twice  Traversed  and  proceeded  to  read  aloud  Giles’  account  of  a 
visit  there. 


In  1961  I  published  my  first  paper,  in  The  Western  Australian  Naturalist 
which  Dom  then  edited.  It  was  a  small  paper,  but  he  checked  it  thoroughly 
and  suggested  various  ways  to  improve  it.  I  believe  it  was  Dorn’s  interest  in 
seeing  a  paper  pass  from  the  written  word  to  the  printed  page  that  aroused 
my  fascination  with  publishing.  That  fascination  led  to  a  term  editing  the 
Journal  of  the  Royal  Society  of  Western  Australia,  then  Nuytsia  for  ten  years, 
and  finally  to  my  present  position  combining  taxonomy  and  editing  with 
the  Flora  of  Australia. 

One  happy  memory  concerns  the  rediscovery  of  the  Underground  Orchid 
(Rhizanthella  gardneri)  in  May  1979.  I  had  sought  this  elusive  and  little 
known  plant  from  the  early  days  of  my  interest  in  orchids.  Publicity  finally 
led  to  its  rediscovery  by  John  McGuiness,  a  former  of  Munglinup.  By 
coincidence,  on  the  day  that  John  brought  his  specimen  to  the  Western 
Australian  Herbarium,  Dom  had  already  made  an  appointment  to  call  and 
discuss  the  same  orchid!  Uncertain  if  the  plant  would  last  ’till  afternoon,  I 
phoned  Dom  to  suggest  that  he  come  immediately,  which  he  did.  Until 
then  I  had  been  unaware  that  one  of  his  early  tasks  as  a  newspaper  reporter 
had  been  to  interview  Charles  Gardner  at  the  State  Herbarium  when  the 
Underground  Orchid  was  first  discovered  by  John  Trott,  in  1928!  On  that 
exciting  morning  in  1 979,  Rica  Erickson,  whose  Orchids  of  the  West  was  our 
orchid  bible  for  so  many  years,  and  Marina  Trott,  widow  of  the  discoverer  of 
Rhizanthella,  were  able  to  call  at  the  herbarium  at  the  same  time  to  see  the 
new  find. 

By  another  coincidence,  there  is  currently  an  exhibition  in  the  Nolan 
Gallery  at  Lanyon,  south  of  Canberra,  of  photographs  by  Russell  Drysdale. 
Many  were  taken  on  the  expedition  that  is  the  subject  of  the  book  Journey 
Among  Men  by  Jock  Marshall  and  Drysdale.  Dom  accompanied  them  for  a 
large  part  of  the  trip  and  is  featured  in  a  number  of  the  photographs.  Seeing 
these  so  soon  after  learning  of  his  passing  deepened  my  respect  for  and 
gratitude  to  a  remarkable  man. 

—  Alex  George,  Executive  Editor,  Flora  of  Australia,  Australian 
Biological  Resources  Study,  Canberra. 
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The  Bush  Biologist 


Dorn’s  reverence  for  the  pursuit  of  natural  history  and  the  faithful 
recording  of  observations,  gave  to  natural  history  a  value  and  respectability 
which  fortified  inherent  interest  for  many  of  us  as  young  university 
students.  This  value  epitomised  by  Dom,  who  in  today’s  jargon  would  be 
considered  a  urole  model”  helped  some  of  us  counter  the  academic 
“snobishness”  towards  “bush  biology”  prevalent  in  the  late  1 940’s  and  early 
1 950’s.  At  the  same  time  Dom  nurtured  the  young  University  naturalists  by 
encouraging  publication  in  The  Western  Australian  Naturalist  which  for 
many  of  us  was  a  publication-launching  platform.  I  am  sure  I  am  not  alone 
in  recognising  and  appreciating  this  dual  debt  to  Dom. 

—  Barbara  York  Main 


Figure  9.  D.LServenty.G.M.  Mathews  (ornithologist  and  author  of  Birds  of  Australia)  and  L. 
Glauert  (Director,  WA  Museum)  September  1940. 
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The  Great  Inspirer 


Dominic  Louis  Serventy,  a  prominent  conservationist,  naturalist  and 
scientist  died  in  Perth  on  8th  August  1988,  aged  84. 

“Dorn”,  as  he  was  affectionately  known,  received  many  awards  and 
honours  which  are  recorded  in  many  references  so  will  not  be  referred  to 
here.  While  his  many  peers  will  recall  the  outstanding  Mutton  Bird  work 
and  the  almost  turgid  prose  of  his  scientific  articles,  his  friends  and 
associates  will  point  to  other  publications,  particularly  Birds  of  Western 
Australia,  and,  most  importantly,  his  editorship  of  The  Western  Australian 
Naturalist. 

Through  those  pages  he  brought  the  ailing  and  discredited  voluntary 
natural  history  movement  in  Western  Australia  to  world  acceptance.  At  the 
same  time  he  tirelessly  corrected  the  literary  embellishment  of  hundreds  of 
keen  amateur  naturalists  to  permit  their  own  observations  to  become  a  part 
of  the  greater  study  of  the  world  we  live  in. 

Dr  Serventy  was  a  passionate  believer  in  conservation  and  ornithology  and 
gave  generously  of  his  time  to  the  Royal  Society,  the  RAOU,  the  W.A. 
Naturalists’  Club,  the  W.A.  Gould  League  and  many  other  similar 
organisations. 

He  is  survived  by  three  sons  and  their  families,  and  several  million  readers, 
for  whom  his  books  and  publications  are  not  only  reference  points  but 
inspiration. 

We  will  not  forget  the  books  or  the  man  who  wrote  them. 

—  Harry  Butler 


The  Conservationist 

Ornithologist,  scholar,  bibliophile;  for  many  of  these  interests  epitomise 
the  three  facets  of  Dom  with  which  they  were  familiar,  namely  the  acute 
observer,  the  fluent  writer,  and  the  veneration  of  the  published  word. 

Dom  was  not  a  public  figure  in  so  far  as  he  never  obviously  led  crusades.  His 
attitude  to  changing  public  opinion  was  coloured  by  his  respect  for,  and 
belief  in,  the  efficacity  of  the  coherently  written  argument.  Moreover  he 
always  acted  as  though  this  was  the  only  basis  for  action  to  change  public 
opinion  and  perception.  This  attitude  is  fully  reflected  by  his  approach  to 
the  issue  of  preserving  King’s  Park  as  a  natural  park  in  the  1950’s  when 
beautification  was  the  catchword.  (W.A.  Nat.  6(2)25-53). 

Dom  had  a  deep  respect  for  the  amateur.  This  was  reflected  in  his 
dedication  to  building  The  W.A.  Naturalist  and  assisting  naturalists  to 
present  their  observations  there. 

Dorn’s  other,  less  obvious,  but  nevertheless  significant  contribution  was  in 
the  field  of  conservation.  He  was  a  moving  force  in  establishing  the  W.A. 
Fauna  Advisory  Committee  which  preceded  the  W.A.  Fauna  Authority.  I 
sat  with  him  on  both  these  organisations.  Dom  was  ambivalent  if  not 
schizophrenic  about  his  participation.  On  the  one  hand  he  saw  clearly  that 
unless  he  was  present  to  feed  ideas  into  the  official  thinking,  and  so 
influence  executive  attitudes,  practical  conservation  would  be  stultified. 
On  the  other  hand  he  longed  to  remain  free  from  official  allegiance  and 
loyalty  so  that  he  could  criticise  administrative  folly  as  a  free  individual. 
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His  service  to  the  Fauna  Advisory  Committee  and  the  Wildlife  Authority, 
extended  over  a  time  when  attitudes  changed  from  species  preservation  to 
conservation  as  we  know  it  today.  Dorn’s  contribution  was  his  endless 
emphasis  on  habitat  preservation  as  the  only  basis  for  preservation,  and  he 
was  an  active  advocate  of  an  adequate  and  representative  reserve  system. 
Thus  he  was  an  exemplar  which  those  of  us  who  follow  should  always 
acknowledge  and  to  whom  we  will  always  be  indebted.  I  would  hope  that 
history’  will  recognise  Conservation  as  ranking  highly  among  Dorn’s  many 
achievements.  Moreover,  in  our  own  conservation  efforts  we  all  begin  by 
standing  on  Dorn’s  shoulders. 

—  A.R.  Main 


Figure  10.  D.L.  Servenry  :  circa  1950’s. 
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The  Editor 


I  have  known  Dr  Serventy  for  very  many  years,  and  always  found  him  to  be  a 
very  kind  and  considerate  man. 

In  my  young  life,  when  I  first  joined  the  W.A.  Naturalists’  Club  about  1 947 , 
young  naturalists  were  encouraged  to  send  in  notes  and  specimens  to  the 
Club. 

There  was  a  short  session  broadcast  over  the  air  once  a  week  and  questions 
and  identification  of  specimens  were  answered  by  a  panel  of  experts.  There 
was  Mr  C.B.  Palmer,  of  the  Agricultural  Division,  Mr  C.A.  Gardner, 
Government  Botanist,  Mr  C.F.  Jenkins,  Dr  D.L.  Serventy  and  perhaps  one 
or  two  other  gentlemen.  It  was  very  encouraging  and  helpful. 

At  the  Wild  Life  Shows  held  once  a  year  in  Perth  Town  Hall,  these  same 
gentlemen,  and  others,  gave  their  willing  services.  There  was  Miss  Lucy 
Serventy,  always  kind  and  helpful,  Vincent  Serventy,  Harry  Butler,  and  a 
very  helpful  person,  Bruce  Shipway.  All  these  people  were  always  very  kind 
and  ready  to  help  young  naturalists. 

Dr  Serventy,  then  Editor  of  The  W.A.  Naturalist  magazine,  encouraged  me 
to  write  my  first  observations  of  “bull  ants”  fighting  at  their  nests. 

Later  he  encouraged  me  to  study  and  prepare  a  long  scientific  paper  on 
processionary  caterpillars,  Ochnogoster  contraria.  Other  observations  and 
papers  followed,  all  of  which  were  published  in  The  Western  Australian 
Naturalist  magazine. 

Without  Dr  Serventy’s  help  and  encouragement  perhaps  I  would  never 
have  done  this  work. 

In  1968,  Dr  Serventy  asked  me  to  do  some  observations  on  the  Quandong 
tree,  Santalum  acuminatum.  This  was  to  lead  me  into  years  (20  and 
continuing)  of  research  on  the  trees  and  a  very  interesting  life. 

Scientific  information  was  required  on  the  trees  by  the  CSIRO 
Horticulture  Division,  Adelaide,  South  Australia. 

Dr  Mark  Buttrose  saw  my  scientific  paper  in  The  Western  Australian 
Naturalist  magazine  and  came  to  West  Australia  to  view  trees  and  see  me. 
Research  was  being  carried  out  to  domesticate  and  improve  the  Quandong 
fruit. 

Dr  Buttrose  and  I  travelled  around  the  country  roads  to  view  many 
Quandong  trees  and  selected  a  special  group  on  which  I  could  observe  and 
make  detailed  notes  to  send  to  him  in  South  Australia. 

The  Quandong  fruit  is  used  for  making  jam,  conserves,  chutney  and  in  pies, 
and  is  a  delicious  fruit  when  cooked. 

In  the  last  few  years  I  have  been  sending  information  and  bud  wood  cuttings 
from  my  tree  which  bears  extra  large  fruit  of  excellent  flavour  to  CSIRO, 
Victoria,  where  Quandong  trees  are  being  grown  in  large  numbers  on  farms 
for  research,  up  to  600  trees  to  the  acre. 
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Recently,  fruit  was  air  freighted  to  America  and  is  being  sold  in  Adelaide  at  a 
very  high  price.  It  is  our  first  Australian  wild  fruit  to  be  flown  in  this  way  and 
looks  like  being  a  success  commercially. 

All  this  work  and  research  would  probably  never  have  been  done  by  me, 
without  the  help  and  encouragement  of  Dr  D.L.  Serventy,  when  I  look 
back,  he  has  always  been  there,  kind  and  helpful,  always  ready  to  answer  a 
letter  written  to  him,  with  advice  on  any  problem  or  research. 

A  good  man,  a  very  kind  man,  thoughtful  and  considerate,  and  I  shall  always 
remember  him  as  such. 

Someone  we  will  all  miss  very  much,  and  always  remember. 

—  Margaret  B.  Mills,  Merredin. 


Figure  11.  D.L  Serventy  :  circa  1950’s. 
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Figure  12.  D.L.  Serventy  and  K.F.  Kenneally  leading  a  Junior  Naturalists  excursion,  Alfred  Cove,  Swan  River,  5  November  1978. 


Some  Memories  of  Dom  Serventy 

Dom  Serventy’s  many  publications  on  a  wide  range  of  biological  topics  will 
long  remain  a  worthy  testimonial  to  his  ability  as  a  scientist  and  a  world  class 
ornithologist.  But  his  many  friends  and  colleagues  will  miss  greatly  the 
opportunity  of  talking  over  their  research  projects  with  a  person  of  such 
keen  intellect  and  generous  disposition.  For  Dom  was  always  ready  to  offer 
help  and  constructive  criticism  to  those  willing  to  listen. 

I  first  met  Dom  in  1929,  when  I  started  as  a  cadet  in  the  W.A.  Museum,  and 
Serventy,  as  a  young  post  graduate  student,  made  frequent  visits  to  the 
institution  to  see  the  Curator  (later  Director)  Ludwig  Glauert.  Some  of  my 
most  uncomfortable,  but  rewarding  excursions  were  made  with  Dom 
Serventy,  for  in  those  days  his  enthusiasm  far  outstripped  his  bushcraftand 
interest  in  creature  comforts  (his  own  or  other  peoples’).  Although  these 
improved  in  later  years. 

A  memorable  trip  involved  a  visit  to  Carnac  Island  in  the  Fisherie’s  launch, 
to  study  seabirds.  Serventy  assured  me  that  the  crossing  would  be  smooth, 
that  no  camping  gear  or  extra  clothes  were  necessary,  and  that  sleeping  on 
the  open  beach  would  be  quite  comfortable  at  that  time  of  the  year.  1  was 
violently  seasick  during  the  crossing  and  although  the  bird  observing  and 
beach  combing  was  up  to  expectation,  a  piercing  wind  and  concrete-like 
sand  made  sleep  quite  impossible.  Other  notable  trips  involved  swamp 
wading  at  Coogee  and  Belmont  at  a  time  when  bathers  were  considered 
quite  unnecessary  in  such  remote  areas  and  the  main  concern  was  to  walk 
alternately  behind  each  other  to  watch  for,  and  remove,  the  voracious 
leeches. 

When  Serventy  went  to  Cambridge  in  1931,  to  take  up  his  1851 
scholarship  I  inherited  the  secretaryships  of  the  W.A.  Naturalists’  Club  and 
the  RAOU.  But  when  he  returned  a  few  years  later  with  his  wife  Gertrude, 
to  the  post  of  Lecturer  in  Zoology  at  the  W.A.  University,  he  again  became 
active  in  almost  every  natural  history  organization  in  the  State. 

Throughout  his  career  Dom  remained  totally  committed  to  his  scientific 
interests  and  refused  to  allow  administrative  duties  or  the  niceties  of 
protocol  to  interfere  with  his  research.  This  earned  him  some  criticism  and 
retarded  his  advancement  in  the  bureaucratic  pecking  order,  but  through  it 
all  he  retained  the  respect  and  friendship  of  his  colleagues  and  a  satisfying 
lifestyle  into  a  ripe  old  age. 

— Clee  Jenkins 
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Figure  13.  Visiting  the  Annual  Bickley  Gould  League  Camp  for  primary  students,  6  October  1980.  Left  to  Right  —  Dr  D.L.  Serventy,  Mrs  Pringle, 
Professor  J.  Pringle  (Oxford  University),  Mr  David  Sieber  (Gould  League  Camp  Master)  and  Miss  Ginnie  Bristowe. 


REPTILES  AND  AMPHIBIANS  OF  THE  DARLING  SCARP 
NEAR  PERTH 

By  B.D.  WELLINGTON,  Johnston  Street,  Mt  Helena,  6555  and 
J.  DELL,  W.A.  Museum,  Francis  Street,  Perth,  600. 


INTRODUCTION 

Little  information  is  available  on  habitat  preferences  and  abundance  of 
reptiles  and  frogs  along  the  Darling  Scarp.  Dell  (1983)  presented  an 
annotated  list  of  the  species  that  are  known  to  occur  and  indicated  that  few 
data  were  specific  to  individual  areas. 

In  1984  the  Western  Australian  Naturalists’  Club  began  a  vertebrate  and 
botanical  survey  of  one  section  of  the  Scarp  near  Lesmurdie.  This  paper 
reports  on  the  reptile  and  amphibian  survey,  the  objective  of  which  was  to 
determine  which  species  occurred  in  each  of  the  vegetation/soil  types 
present  in  the  study  area  (see  map  in  Dell  and  How  1988). 

Six  observation  periods  were  chosen  at  t\ybr  monthly  intervals  between 
June  1984  and  July  1985.  As  much  of  the  area  is  too  rocky  for  systematic 
sampling  by  pit-fall  trapping,  data  were  collected  by  observation  of  active 
animals  during  the  day,  turning  over  rocks  and  logs  and  by  scraping  among 
the  leaf  litter.  Nocturnal  species  were  searched  for  by  headtorching  on 
warm  evenings.  Additional  data  were  collected  opportunistically  by  other 
observers  principally  involved  with  the  mammal  or  bird  surveys. 

RESULTS 

Seventeen  species  were  recorded  during  this  study.  They  are  listed  below 
with  brief  habitat  details. 

LEPT  O  DA  CTYLI  DAE 

Rantdella  pseudins ignifera 

Juvenile  inactive  under  granite  slab  on  edge  of  creek;  calls  were  noted 
along  creek  in  winter. 

GEKKONIDAE 

Crenadactylus  ocellatus  (Clawless  Gecko) 

Common  in  various  locations,  in  all  seasons.  Adults  active  when 
disturbed  on  granite  outcrops,  under  bark  in  creek  vegetation  and  in 
rotting  logs  in  Jarrah/Wandoo  woodland. 

Phyllodactylus  marmoratxis  (Marbled  Gecko) 

One  adult  found  under  bark  in  creek  vegetation. 

Gehyra  variegata  (Tree  Dtella) 

Common  in  all  seasons  on  granite  outcrops  and  on  granite  slopes 
above  creek.  Good  population  of  adult  males,  females  and 
juveniles. 

PYGOPODIDAE 
Aprasia  rep  cm 

Adults  found  under  granite  rocks  in  dense  mixed  heath,  also  under 
decaying  Jarrah  logs  on  lateritic  slope  above  Jarrah/Wandoo 
woodland.  Adult  and  juvenile  excavated  from  granite  slab  among 
Wandoo  woodland  over  low  shrubs. 
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Lialis  burtonis  (Burton’s  Legless  Lizard) 

One  adult  active  in  low  heath  near  edge  of  granite  outcrop. 

AGAM1DAE 

Pogona  minor  (Western  Bearded  Dragon) 

Single  adults  active  in  mixed  heath  and  in  creek  vegetation. 

SCINCIDAE 

Cryptoblepluirus  plagiocephalus  (Fence  Skink) 

Common  in  spring,  summer  and  autumn.  Adults  active  on  logs,  fence 
posts  and  granite  in  all  habitats. 

Menetia  greyii 

Single  adults  active  on  granite  in  creek  vegetation  and  among  low 
heath;  other  adults  seen  on  granite  among  Wandoo  woodland  and  on 
track  near  dense  heath. 

Ctenotus  fallens 

Common  in  all  seasons  under  and  on  granite  on  slopes  in  low  heath. 
Adults  found  in  winter  in  shallow  burrows  under  granite  in  low  heath 
and  in  Wandoo  woodland. 

Lerista  distinguenda 

Two  adults  under  small  decaying  Jarrah  logs  among  Jarrah/Wandoo 
woodland. 

Hemiergis  initialis 

One  sub-adult  under  decaying  log  in  Jarrah/Wandoo  woodland;  one 
adult  under  rock  on  lateritic  slope. 

Tiliqua  rugosa  (Bobtail) 

Common  in  all  habitats.  A  total  of  54  were  caught  in  Elliott  traps 
during  the  mammal  survey. 


VARANIDAE 
Varanus  tristis 

One  adult  seen  inside  dead  standing  Xanthorrhoea,  in  dense  heath 
with  Wandoo. 

ELAPIDAE 

Rhinoplocephalus  gouldii  (Gould’s  Snake) 

Common  in  all  seasons  under  granite  rocks  near  creek.  One  adult 
under  granite  rock  in  low  heath.  Frequently  two  were  together  under 
the  same  rock. 

Pseudonaja  affinis  (Dugite) 

One  adult  in  dense  heath  near  creek  and  one  sub-adult  near  granite 
outcrop  above  creek. 


TYPHLOPIDAE 

Ramphotyphlops  australis 

One  adult  found  in  small  hole  under  decaying  Jarrah  log  on  lateritic 
slope  in  Jarrah/Wandoo  woodland. 
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DISCUSSION 


This  study  recorded  seventeen  species  of  reptiles  and  frogs  on  the  Darling 
Scarp  near  Lesmurdie.  An  examination  of  Museum  computer  records 
indicates  that  an  additional  3 1  species  have  been  recorded  from  the  Darling 
Scarp  between  Darlington  and  Kelmscott.  These  additional  species 
comprise  five  geckos*  Diplodactylus  granaricnsis,  D.  polyophthalmus,  D. 
pulcher,  D.  spinigerus,  Phy Hunts  rnilii,  three  legless  lizards,  Aprasia  pulchella, 
Dclma  fraseri,  D.  grayii ,  one  agamid,  Ctenophoms  ornatus,  four  skinks, 
Ctenotits  delli,  C.  labillardieri ,  Lerista  lineopunctulata,  Tiliqua occipitalis,  one 
monitor,  Varamts  gouldii,  one  blind  snake,  Ramphotyphlops  pinguis,  two 
pythons,  Morelia  stimsoni,  M.  spilota  and  seven  front-fanged  snakes, 
Acanthophis  antarcticus,  Pseudechis  australis,  Pseudonja  mtchalis, 
Rhinoplocephalus  nigriceps ,  Vermicella  bcrtholdi,  V.  bimaculata,  V. 
semifasciata ,  one  tree  frog,  Litoria  adelaidcnsis,  and  six  leptodactylid  frogs, 
Crinia  gcorgiana,  Geocrinia  leai,  Heleiopoms  barycragus ,  H.  eyrei, 
Pscudophrync  guentheri,  and  Ranidclla  glaucrti.  More  intensive  sampling 
especially  using  pit-fall  traps  could  reveal  some  of  these  species  in  the 
Lesmurdie  study  area. 

Current  data  are  insufficient  to  assess  present  distributions  on  the  Darling 
Scarp,  nor  is  it  possible  to  determine  if  most  reptile  species  are  declining  or 
becoming  locally  extinct,  as  has  occurred  with  some  mammals  (Dell  and 
How  1988).  There  are  few  recent  reports  of  large  reptiles  such  as  the 
pythons  Morelia  stimsoni  and  M.  spilota  and  monitors  such  as  Varanus 
gouldii;  these  have  presumably  declined  in  number.  Although  not  collected 
from  the  Scarp,  V.  rosenbergi  has  been  seen  in  Kalamunda  National  Park  (J- 
Dell,  pers.  obs.) .  The  few  records  of  Mulga  Snake,  Pscudechis  australis  from 
the  Scarp  between  1936  and  1940  refer  to  discarded  specimens  whose 
identification  cannot  be  verified.  The  apparent  absence  of  small  species 
such  as  Ctenophoms  ornatus,  Phyllums  rnilii  and  Ctenottts  labillardieri  from 
the  Lesmurdie  study  site  is  most  likely  due  to  disturbance  and  removal  of 
exfoliated  granite.  C.  ornatus  is  also  disappearing  from  similar  granites  in  the 
Zig-zag  area  at  Goosberry  Hill. 
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OBSERVATIONS  OF  BIRD  SPECIES  AT  PELICAN  POINT, 
PERTH,  WESTERN  AUSTRALIA 

By  MAX  BAILEY  and  KATE  CREED,  Box  K803,  GPO  Perth  6001 


INTRODUCTION 

Many  waders  spend  the  summer  months  along  the  coasts  and  rivers  of 
southwestern  Australia  and  migrate  along  the  eastern  coasts  of  Asia  to 
breed  in  the  northern  hemisphere  in  May  to  August.  Recently  international 
agreements  have  been  signed  between  Australia,  China  and  Japan  to 
protect  these  birds  and  this  has  led  to  renewed  interest  in  their 
distribution. 

Pelican  Point  (Point  Currie),  a  sandy  spit  projecting  into  the  Swan  River 
estuary  at  Crawley,  is  a  popular  roosting  place  for  waders  in  the  summer 
months.  A  description  of  the  area  and  its  bird  life  was  published  by  Serventy 
(1938).  He  visited  the  area  almost  daily  in  1936,  at  a  time  when  samphire 
marshes  west  of  the  point  were  being  filled  in.  Later  Job  (1972)  monitored 
birds  for  2  years  from  November  1 966  to  November  1 968.  Over  the  past  20 
years  records  of  the  waders  and  water  birds  at  the  point  have  been  taken 
more  or  less  weekly  by  one  of  us  (MB).  In  order  to  observe  changes  that 
have  occurred  in  this  time,  details  have  been  extracted  for  two  periods  each 
of  two  years  (J uly  1 97 1  -June  1973  and  July  1985*June  1987).  These  have 
been  compared  with  records  taken  by  Serventy  and  Job  and  also  with  early 
lists  of  birds  recorded  for  the  larger  Swan  River  District  by  Alexander 
(1921). 


HABITAT  DESCRIPTION 

Pelican  Point  is  a  triangular  area  of  about  2  hectares  on  the  northern  shore 
of  the  Swan  River  estuary.  Since  1976  it  has  been  separated  from  the 
adjacent  open  space  by  a  fence  500  m  long  which  limits  access  by  the  general 
public.  There  is  a  sandy  beach  along  two  sides  that  front  onto  the  river  and 
the  area  includes  a  small  lagoon  which  used  to  drain  into  the  river  in  the  first 
period  but  has  since  become  isolated.  The  low  dunes  along  the  river  are 
now  grassed  and  further  inland  shrubs  such  as  Acacia  saligna  and  the 
introduced  tea  tree  L eptospermum  laevigatum  are  becoming  established. 
Along  the  fence  line  and  beyond  are  Callitris  preissii,  Casuarina  glauca, 
Eucalyptus  rudis  and  Melaleuca  cuticularis  and  in  addition  a  number  of 
other  small  trees  which  have  been  recently  planted.  The  lagoon,  which  has 
swampy  ground  to  the  west,  is  surrounded  by  reeds  and  some  samphire. 


METHODS 

Records  of  numbers  of  species  of  birds  at  Pelican  Point  were  made  at  least 
once  a  week  in  summer,  usually  at  5.30  p.m.  on  a  weekday;  in  winter  (May^ 
August)  visits  were  made  in  most  weeks.  In  the  first  period  (1971/73) 
accurate  records  of  waterbirds  and  waders  were  obtained  though  some 
other  species  were  noted;  in  the  second  period  (1985/87)  all  species  seen 
within  the  reserve  were  recorded.  All  records  for  one  week  were  pooled 
and  the  number  of  weeks  in  which  a  species  was  seen  was  expressed  as  a 
percentage  of  the  number  of  weeks  in  which  observations  were  made. 
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Table  1 :  Species  of  water  birds  recorded  at  Pelican  Point.  Figures  are  the  % 
of  weeks  that  the  species  were  seen.  Under  Serventy  and  Job  +  indicates 
that  the  species  were  recorded  by  them. 


Serventy  Job  %  weeks  species  seen 


1936 

66/68 

71/72 

72/73 

85/86 

86/87 

Hoary-headed  Grebe 

+ 

+ 

2 

0 

0 

0 

Pelican 

+ 

+ 

36 

39 

65 

67 

Darter 

0 

+ 

0 

4 

13 

19 

Pied  Cormorant 

+ 

+ 

40 

45 

3 

6 

Little  Pied  Cormorant 

+ 

+ 

71 

69 

68 

86 

Great  Cormorant 

+ 

+ 

26 

27 

32 

50 

Little  Black  Cormorant 

+ 

+ 

45 

41 

55 

56 

White-faced  Heron 

+ 

+ 

12 

2 

6 

3 

Great  Egret 

0 

0 

0 

2 

0 

3 

Rufous  Night  Heron 

0 

0 

2 

2 

6 

8 

Sacred  Ibis 

0 

0 

0 

0 

3 

3 

Yellow-billed  Spoonbill 

0 

0 

0 

0 

0 

3 

Black  Swan 

+ 

+ 

5 

8 

13 

3 

Mountain  Duck 

+ 

+ 

2 

12 

42 

25 

Black  Duck 

+ 

+ 

50 

31 

68 

72 

Mallard 

0 

0 

0 

0 

3 

3 

Grey  Teal 

+ 

+ 

62 

35 

94 

36 

Spotted  Crake 

0 

0 

0 

0 

10 

0 

Pied  Oystercatcher 

0 

0 

0 

0 

0 

6 

Grey  Plover 

+ 

+ 

86 

73 

68 

67 

Golden  Plover 

+ 

+ 

0 

0 

3 

0 

Hooded  Plover 

+ 

0 

0 

2 

0 

0 

Large  Sand  Plover 

+ 

+ 

19 

0 

3 

0 

Red-capped  Plover 

+ 

+ 

50 

53 

87 

86 

Black-winged  Stilt 

+ 

+ 

50 

53 

97 

75 

Banded  Stilt 

+ 

0 

2 

0 

0 

3 

Red-necked  Avocet 

+ 

+ 

33 

14 

84 

33 

Ruddy  Turnstone 

0 

+ 

0 

0 

3 

0 

Common  Sandpiper 

+ 

+ 

0 

10 

19 

44 

Greenshank 

+ 

0 

29 

22 

32 

33 

Terek  Sandpiper 

+ 

+ 

2 

0 

0 

3 

Bar- tailed  Godwit 

+ 

+ 

55 

49 

23 

14 

Red  Knot 

0 

+ 

33 

39 

10 

3 

Great  Knot 

+ 

+ 

5 

2 

6 

8 

Sharp-tailed  Sandpiper 

+ 

+ 

17 

31 

19 

11 

Red-necked  Stint 

+ 

+ 

71 

49 

90 

56 

Curlew  Sandpiper 

+ 

+ 

48 

47 

58 

22 

Sanderling 

+ 

0 

0 

0 

0 

3 

Silver  Gull 

+ 

+  *■ 

98 

100 

97 

100 

Whiskered  Tern 

+ 

+ 

0 

0 

3 

0 

Caspian  Tern 

+ 

+ 

88 

88 

97 

89 

Fairy  Tem 

+ 

+ 

31 

20 

23 

22 

Crested  Tern 

+ 

+ 

86 

78 

87 

83 

Number  of  weeks  visited 

42 

49 

31 

36 

(100%) 

Note:  Common  names  follow  Field  Guide  to  the  Birds  of  Western  Australia  by  G.M.  Storr  &.  R.E.  Johnstone. 
W.A.  Museum,  Perth  (1979) 


230 


RESULTS 

The  species  of  water  birds  recorded  at  Pelican  Point  are  shown  in  Table  1 
which  also  indicates  whether  they  were  seen  by  Serventy  (1938)  and  Job 
(1972).  Overall  there  seems  to  have  been  an  increase  in  species  seen 
between  1971/73  and  1985/87  and  a  marked  increase  in  occurrence  of  9 
species  (Pelican,  Darter,  Great  Cormorant,  Mountain  Duck,  Black  Duck, 
Grey  Teal,  Red-capped  Plover,  Black-winged  Stilt,  Red-necked  Avocetand 
Common  Sandpiper)  but  all  these  species  were  seen  by  the  earlier 
observers.  Pied  Oystercatchers  and  Sacred  Ibis  were  only  seen  in  the  second 
period.  Numbers  of  observations  on  3  species  have  declined  markedly 
(Pied  Cormorant,  Bar-tailed  Godwit  and  Red  Knot).  Other  species  have 
changed  little  including  a  number  of  infrequent  visitors  such  as  Rufous 
Night  Heron,  Australian  Crake,  Banded  Stilt,  Ruddy  Turnstone  and  Terek 
Sandpiper. 

Numbers  of  birds  seen  varied  from  single  individuals  of  Common 
Sandpiper  to  many  hundreds  of  Red-necked  Stint  and  Silver  Gull. 

Twenty  two  other  bird  species  were  seen  in  1985/1987  (Table  2).  Three 
species  (Welcome  Swallow,  Singing  Honeyeater  and  Laughing  Dove)  were 
seen  on  more  than  80%  of  weeks  and  2  species  (Brown  Honeyeater  and 
Tree  Martin)  about  50%.  Of  these  only  the  Brown  Honeyeater  was  not  seen 
by  Job.  The  White-fronted  Chat  was  not  recorded  in  1985/87  but  was  seen 
in  197 1/7  3  and  by  Job  in  1966/68.  The  only  bird  of  prey  seen  in  both  1971/ 
73  and  1985/1987  was  the  Australian  Kestrel  (5%  and  2%  of  weeks) 
whereas  the  Black-shouldered  Kite  was  observed  in  1 5%  of  weeks  in  1985/ 
87  but  not  in  1971/73. 

Table  2:  Other  species  of  birds  recorded  weekly  at  Pelican  Point  in  1985- 
87.  Birds  seen  in  1966-68  (Job  1972)  and  in  197 1-73  are  also  shown  (4- ) 
but  detailed  weekly  records  were  not  obtained. 


Job 

66/68 

7  i/73 

%  weeks  species 
seen 

85/86  86/87 

Black-shouldered  Kite 

0 

0 

19 

11 

Australian  Kestrel 

0 

+ 

0 

3 

Spotted  Dove 

0 

0 

10 

22 

Laughing  Dove 

+ 

0 

87 

83 

White-tailed  Black  Cockatoo 

+ 

0 

6 

3 

Galah 

0 

0 

0 

11 

Ringnecked  Parrot 

+ 

+ 

10 

8 

Sacred  Kingfisher 

+ 

+ 

3 

3 

Rainbow  Bee-eater 

+ 

0 

32 

31 

Welcome  Swallow 

+ 

+ 

84 

83 

Tree  Martin 

+ 

+ 

52 

58 

Richard’s  Pipit 

+ 

0 

3 

6 

Willie  Wagtail 

0 

0 

0 

14 

Variegated  Wren 

0 

0 

42 

31 

Red  Wattlebird 

0 

+ 

13 

47 

Singing  Honeyeater 

+ 

+ 

84 

92 

Brown  Honeyeater 

0 

0 

48 

47 

White-fronted  Chat 

+ 

+ 

0 

0 

Striated  Pardolote 

0 

0 

0 

17 

Australian  Magpie-lark 

0 

0 

0 

3 

Grey  Butcherbird 

0 

0 

0 

3 

Australian  Raven 

0 

+ 

16 

3 
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DISCUSSION 

Despite  several  changes,  Pelican  Point  remains  a  roosting  place  for  a 
number  of  waders  on  the  Swan  River.  The  most  significant  changes  are  in 
the  vegetation  and  access  by  the  general  public.  In  1 936,  Serventy  reported 
extensive  samphire  swamps  west  of  the  point  and  the  presence  of  jarrah  and 
marri  trees  with  B anksia  and  Casuarina  as  the  second  storey  (Serventy 
1938).  Of  these  only  Casuarina  is  common  today.  The  filling  of  the  swamp 
in  1936  increased  access  to  the  public  but  this  was  again  limited  in  1976 
when  the  fence  was  built.  Meanwhile  river  traffic  has  greatly  increased  with 
more  motorboats  and,  recently,  the  popularity  of  sail  boards  in  the  adjacent 
Melville  water.  The  building  of  a  jetty  immediately  north  of  the  point  has 
altered  the  water  flow  along  the  point  with  a  tendency  for  sand  to  be 
deposited  on  the  eastern  water  front  and  stabilization  of  the  dunes. 

These  changes  have  apparently  made  little  difference  to  the  number  of 
species  of  wader  using  the  beaches.  Apart  from  Pied  Oystercatchers  and 
Turnstones,  all  the  waders  seen  in  1985/87  were  seen  in  1936,  if  we  accept 
Serventy’s  own  claim  that  some  birds  recorded  by  him  as  Great  Knot  were 
Red  Knot  (Serventy  1938).  Small  parties  of  Golden  Plover  but  few  Grey 
Plover  were  reported  in  1936;  today  Grey  Plover  are  frequent  but  Golden 
Plover  rare.  Alexander  (1921)  had  no  records  for  the  Grey  Plover  in  the 
Swan  River  District  and  Serventy  recorded  them  as  a  new  species  in 
1936. 

Other  species  have  shown  greater  changes.  In  1936,  Hoary-headed  Grebe 
and  Coot  were  common  and  Little  Grass-birds  occurred  where  suitable 
habitat  was  present  (Serventy  1938).  Ducks  including  Mountain  Duck  and 
Grey  Teal  were  seen  throughout  the  year  and  Blue- winged  Shovellers  were 
present  for  several  weeks.  Conversely,  herons  and  ibis  which  were 
occasionally  seen  in  1985/87  were  not  reported  by  Serventy  with  the 
exception  of  the  White-faced  Heron.  Whistling  Kite,  Osprey  and  Swamp 
Harrier  were  seen  over  the  point  in  1936,  whereas  Black-shouldered  Kite 
and  Australian  Kestrel  are  the  only  birds  of  prey  reported  in  1985/87. 

Unfortunately  Serventy  (1938)  did  not  publish  records  of  passerines  and 
other  land  birds  seen  at  Pelican  Point.  Job  (1972)  saw  many  of  the  birds 
recorded  in  1985/87  (Table  2)  and  in  addition  observed  the  Grey-breasted 
Silver-eye  and  Laughing  Kookaburra.  All  the  species  are  common  in  the 
Perth  Metropolitan  Area  and,  apart  from  the  Galah,  were  recorded  by 
Alexander  (1921)  in  the  Swan  River  District. 
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FROM  FIELD  AND  STUDY 


Varanus  tristis  at  Peak  Charles  —  On  24  April  1984  three  adult  specimens  of 
Varanus  tristis  (Schlegal  1839)  were  observed  active  on  granite  with  lithic 
vegetation  on  Peak  Charles.  A  second  visit  during  5-8  April  1985  produced 
another  three  adult  specimens.  The  first  was  active  on  granite,  the  second  was 
beneath  a  granite  slab  on  granite  with  the  third  being  inside  a  hollow  tree  limb 
among  an  open  Eucalyptus  woodland  near  the  east  base  of  Peak  Charles.  In 
addition  to  this  other  specimens  have  been  collected  by  Paul  Orange  of 
Kambalda  East  south  to  Widgiemooltha.  Varanus  tristis  inhabits  most  of 
Western  Australia  but  Storr  e t  al.  (1983.  Lizards  of  Western  Australia  II,  Dragons 
&  Monitors)  records  it  as  absent  from  the  far  south,  i.e.  south  of  Perth, 
Narembecn  and  Kalgoorlie.  Peak  Charles  is  ca  200  kilometres  southeast  from 
the  nearest  previously  known  locality  (Chapman  and  Dell,  1985.  Rec.  West. 
Aust.  Mus.  12:  (1)  1-46).  A  number  of  photographs  were  taken  of  one 
specimen  to  establish  a  positive  identification.  This  was  confirmed  by  John  Dell 
of  the  Western  Australian  Museum. 

—  BRAD  MARYAN,  South  Perth,  W.A.  6151 

Feeding  Behaviour  of  Grey  Currawong  (Strepera  versicolor)  —  At  6.00 
a.m.  on  4th  February  1988, 1  drove  into  the  Bluff  Knoll  car  park  in  the  Stirling 
Range  National  Park.  As  I  parked,  I  was  surprised  to  see  two  Grey  Currawongs 
come  running  across  the  tarmac  towards  me.  They  disappeared,  then  suddenly 
the  whole  car  rocked  to  a  succession  of  crashes  and  bangs.  The  birds  were  taking 
insects  from  the  chassis.  By  lying  on  my  back,  1  could  see  that  they  searched 
every  possible  place,  even  jumping  up  onto  the  tyres  and  the  engine  block  to 
remove  insects  from  the  radiator  and  underneath  the  bonnet.  Is  this  type  of 
opportunistic  feeding  behaviour  common  in  currawongs? 

I  also  noted  that,  of  the  four  birds  that  eventually  arrived,  three  had  damage  to 
an  eye.  At  first  1  thought  that  this  might  be  related  to  the  practice  of  getting  very 
close  to  car  engines,  but,  after  one  retrieved  a  melon  rind  from  the  rubbish  bin, 
the  ensuing  squabble  revealed  a  more  likely  cause.  They  pecked  violently  — not 
at  the  rind  —  but  at  each  other’s  head,  until  one  carried  its  prize  to  safety 
beneath  a  dense  bush. 

—  PENNY  HUSSEY 

A  Range  Extension  of  the  Skink  Lerista  lineata  —  L crista  lincata  is  a  small 
semi-fossorial  lizard  previously  recorded  only  from  sandy  Banksia  woodland  on 
the  coastal  plain  between  the  Swan  and  Serpentine/Murray  river  systems.  This 
limited  distribution  has  resulted  in  it  being  gazetted  as  “rare,  or  otherwise  in 
need  of  special  protection”. 

On  28  August  1 987  during  a  fauna  survey  of  a  proposed  development  area  (32° 
40’  00”S,  115°  36’  30” E)  adjacent  to  the  northern  limits  of  Yalgorup  National 
Park  a  single  adult  specimen  was  found  in  an  abandoned  nest  of  the  Stick-nest 
Ant  Iridomyrmex  conifer.  The  surrounding  vegetation  was  a  low  heath  of 
Grcvillea  thelemanniana  and  G.  crithmi folia  with  emergent  Eucalyptus  rmrginata 
and  Banksia  attenuata.  The  soil  was  a  shallow,  aeolian  sandy  loam  with 
limestone  exposures. 

This  recent  record  represents  a  southern  range  extension  of  about  1 5  km  but 
more  importantly,  shows  that  the  Murray  River  does  not  act  as  a  geographic 
barrier. 

There  is  a  record  of  a  specimen  in  the  W.A.  Museum  (R  9621)  from  West 
Busselton  (33°  40’S,  115°  25’E)  about  100  km  further  south. 

—  K.  YOUNGSON  AND  G.  HAROLD,  Ninox  Wildlife  Consulting, 
22  Civic  Drive,  Wanneroo  6065 
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JOHN  DELL 

AUSTRALIAN  NATURAL  HISTORY  MEDALLIONIST  1988 


It  is  with  great  pleasure  and  delight  that  we  congratulate  John  Dell  for  being 
the  recipient  of  the  Australian  natural  History  Medallion  in  this  the 
Bicentennial  year.  The  Medallion  is  awarded  for  “increasing  popular  or 
scientific  knowledge  of  the  Australian  flora  and  fauna”. 

John  was  presented  with  the  Medallion  in  Melbourne  on  Monday  14 
November  1988  by  Associate  Professor  A.K.  Lee  of  Monash  University. 
After  the  presentation,  held  in  the  Royal  Society  of  Victoria  Building,  John 
gave  an  illustrated  address  entitled  ‘Fauna  surveys  in  arid  and  tropical 
Western  Australia'. 

John’s  nomination  by  this  Club  to  the  Medallion  Committee  of  the  Field 
Naturalists’  Club  of  Victoria  was  for  his  outstanding  dedication  and 
commitment  to  natural  history.  He  has  sewed  two  terms  as  President  of  this 
Club  as  well  as  being  a  member  of  Council  for  over  two  decades. 

As  a  biologist  with  the  Dept,  of  Biogcography  and  Ecology  at  the  W.A. 
Museum  John  has  organised  and  participated  in  biological  surveys  in 
several  parts  of  the  State  which  have  revealed  several  species  new  to 
science.  His  scientific  publications  have  been  recognised  internationally. 

John  has  always  given  unstintingly  of  this  time  to  increase  the  knowledge 
and  awareness  of  the  State’s  Natural  History.  He  has  been  instrumental  in 
the  preparation  of  conservarion  reports,  in  the  organisation  of  wildlife 
shows,  photographic  competitions  as  well  as  leading  Club  excursions.  John 
has  always  made  himself  available  to  encourage  and  guide  naturalists  in 
their  studies. 

Since  the  Medallion’s  inception  in  1940  John  is  the  sixth  Western 
Australian  to  receive  this  prestigious  award.  Coincidentally,  all  previous 
recipients  have  been  Club  members  and  include  Ludwig  Glauert  (1948), 
Dr  Dominic  Serventy  (1956),  Charles  Gardner  ( 1 969) ,  Vincent  Serventv 
(1974)  and  Kevin  Kenneally  (1984). 


—  KFK 
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NOTICE  TO  CONTRIBUTORS 


The  Western  Australian  Naturalist 

Papers  will  be  considered  for  publication  if  they  deal  with  matters  relevant 
to  the  advancement  of  natural  history  in  the  Australian  Region.  The  topics 
published  should  represent  the  original  work  of  member  field-naturalists. 
Papers  dealing  primarily  with  Western  Australia  or  with  comparative  data 
from  adjoining  States  will  be  given  preference  to  those  dealing  exclusively 
with  other  Australian  States.  Articles  of  limited  scope  maybe  published  in 
From  Field  and  Study.  All  papers  are  refereed. 

Submission  of  a  paper  implies  that  the  work  reported  has  not  been 
published  and  is  not  being  considered  for  publication  elsewhere. 


General  Presentation.  The  work  should  be  presented  concisely  and 
clearly  in  English.  Authors  are  advised  to  note  the  styles  for  headings,  tables, 
references,  illustrations,  etc.,  as  exemplified  in  the  latest  issues.  Strict 
observance  of  the  following  requirements  for  the  presentation  of  these 
sections  will  shorten  the  interval  between  submission  and  publication. 

Manuscripts.  The  original  and  two  copies  of  the  manuscript  should  be 
typed  at  least  double-spaced  throughout  on  good  quality  paper.  The 
marginal  space  on  the  left-hand  side  should  not  be  less  than  4  cm.  All  pages 
of  the  manuscript  must  be  numbered  consecutively,  including  those 
containing  references,  tables  and  captions  to  illustrations,  which  are  to  be 
placed  after  the  text.  Authors  are  referred  to  the  ‘Style  Manual  for  Authors, 
Editors  and  Printers  of  Australian  Government  Publications’ (4th  edition, 
1988  Australian  Government  Publishing  Service,  Canberra)  for 
conventions  to  be  generally  adopted  in  the  preparation  of  their  paper. 

Title.  This  should  be  concise  and  appropriately  informative  for  retrieval  by 
modem  searching  techniques.  If  a  paper  is.  one  of  a  number  series  a 
reference  to  the  previous  part  should  be  given  as  a  footnote  on  the  first 
page. 

Abstract.  This  is  only  required  for  lengthy  papers  and  should  state 
concisely  the  scope  of  the  work  and  the  principal  findings;  it  will  seldom 
require  more  than  200  words.  All  new  names  of  taxa  should  be  cited. 


Introduction.  Introductory  material,  including  a  review  of  the  literature, 
should  not  exceed  what  is  necessary  to  indicate  the  reason  for  the  work  and 
the  essential  background. 

Headings.  There  is  a  wide  range  of  different  headings;  the  main  headings 
should  be  centred  in  capitals,  lesser  ones  placed  at  the  left-hand  margin.  It 
would  be  helpful  if  authors  could  indicate  in  the  margin  the  relative 
importance  of  a  heading  by  use  of  ringed  capital  letters,  e.g.  (A)  for  main 
headings,  (B)  for  secondary  headings  and  (C)  for  tertiary  headings,  etc. 


Footnotes.  These  should  be  used  only  where  essential.  They  should  be 
placed  within  horizontal  rules  immediately  under  the  lines  to  which  they 
refer. 
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Figures  and  Illustrations.  All  illustrations  (including  photographs)  are 
classified  as  figures  and  should  be  numbered  consecutively.  Line  drawings 
should  be  in  black  ink  on  stout  white  paper  or  strong  tracing  paper,  and 
should  be  lettered.  Figures  should  be  suitable  for  30 — 50%  reduction  and 
should  be  drawn  or  grouped  so  that  on  reduction  they  will  fit  within  the 
type  area  (190  x  100  mm).  Bar  scales  for  maps  and  photographs  are 
preferred  to  numerical  scales. 

Maps  should  include  all  relevant  place  names  and  site  locations.  Preferred 
symbols  are  open  and  closed  circles,  squares  and  triangles;  the  symbols  x 
and  -f  should  be  avoided.  Authors  wishing  to  submit  large  or  complex 
maps  should  discuss  cartography  with  the  Editor  before  final 
preparation. 

Authors  are  asked  to  submit  all  original  illustrations  with  the  manuscript. 
Originals  should  be  submitted  lettered.  Good  quality  glossy  prints  of 
photographs  should  be  sent  unmounted,  with  lettering  added.  Each  figure 
should  have  the  author’s  name  and  number  written  lightly  on  the  back  in 
pencil  and  should  have  a  caption  which  makes  the  material  completely 
understandable.  Captions  should  be  typed  on  a  separate  sheet  and  the 
approximate  position  of  the  figure  should  be  indicated  in  the  margin  of  the 
typescript. 

Acknowledgements.  These  should  be  placed  under  a  separate  heading 
immediately  preceding  References. 

References.  References  in  text  should  be  made  by  giving  the  author’s  name 
with  the  year  of  publication  in  parentheses.  When  reference  is  made  to  a 
work  by  three  authors  all  names  should  be  given  when  cited  for  the  first 
time  and  thereafter  only  the  first  name  and  et  al.  for  four  or  more  authors 
the  first  name  followed  by  et  al.  should  be  used  on  all  occasions.  If  several 
papers  by  the  same  author  and  from  the  same  year  are  cited,  a,  b,  c,  etc. 
should  be  put  after  the  year  of  publication.  References  should  be  listed  at 
the  end  of  the  paper  in  alphabetical  order  (except  in  From  Field  and  Study 
contributions  where  references  should  be  cited  in  the  text)  i  n  the  following 
standard  form: 

COX,  C.B.,  HEALEY,  l.N.  &.  MOORE,  P.D.  1973.  Biogeography :  An 
ecological  and  evolutionary  approach.  Blackwell,  Oxford. 

MOORE,  N.W.  1975.  Environmental  contamination  by  pesticides.  In 
Ecology  and  the  industrial  Society  (Eds  G.T.  Goodman,  R.W.  Edwards  & 
J.M.  Lambert),  pp.  2 1 9-237-  Blackwell,  Oxford. 

PIJL,  L.  van  der.  1972.  Principles  of  dispersal  in  higher  plants.  Ed. 2,  Springer- 
Verlag,  Berlin. 

Appendices.  These  should  be  placed  at  the  end  of  the  paper,  numbered 
and  referred  to  in  the  text.  If  written  by  a  person  other  than  the  author  of 
the  main  text,  the  writer’s  name  should  be  included  below  the  title. 

Proofs.  Galley  proofs  only  will  be  sent  to  the  nominated  author  and  they 
should  be  returned  to  the  Editor  within  four  days  of  receipt.  Major 
alterations  to  the  text  and  illustrations  are  only  accepted  when  absolutely 
necessary. 
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SEA  SPURGE  (EUPHORBIA  PARALIAS), 

A  STRANDLINE  PIONEER 
NEW  TO  THE  PERTH  REGION 

By  PETRUS  C.  HEYLIGERS,  CSIRO,  Division  of  Wildlife  and 
Ecology,  P.O.  Box  84,  Lyneham,  ACT  2602 

INTRODUCTION 

The  foredune  flora  of  southwestern  Australia  harbours  a  considerable 
number  of  alien  species  (Smith  1 985) .  A  few  of  these,  such  as  Marram  Grass 
( Ammophila  arenaria ),  Pyp  Grass  ( Ehrharta  villosa )  and,  more  recently,  Sea 
Wheat  ( Elymus  distichus )  have  been  introduced  for  dune  reclamation,  but 
many  more  have  arrived  accidentally,  often  as  ‘stowaways1  on  trading 
vessels.  Examples  of  such  chance  arrivals  are  European  Sea  Rocket  (Cakilc 
maritima)  and  Dune  Arctotheca  (A rctotheca  populifolia) .  Both  species  are 
strandline  pioneers,  i.e.  colonize  flotsam  and  sea  wrack  deposits  on  the 
upper  beach,  and  have  become  conspicuous  components  of  the  local 
vegetation  (Heyligers  1984,  1987). 

In  October  1987  I  found  a  single  plant  of  another  introduced  strandline 
pioneer,  Sea  Spurge,  established  at  Coogee  Beach,  not  far  from  Woodmans 
Point  (Figs.  1  and  2).  Its  presence  there,  however,  was  short-lived;  when  I 
visited  this  beach  again  in  September  1988,  severe  erosion  of  the  upper 
beach  and  foredune  was  evident  and  the  Sea  Spurge  plant,  along  with  the 
neighbouring  vegetation,  had  disappeared.  No  seedlings  were  found,  and 
an  inspection  of  beaches  in  the  vicinity  of  Woodmans  Point  located  no 
other  Sea  Spurge  plants.  Nevertheless,  1  expect  that  sooner  or  later  this 
species  will  turn  up  again  in  the  Perth  region. 


Figure  1.  Sea  Spurge  growing  on  a  sanded-over  flotsam  deposit  on  Coogee  Beach,  together 
with  scattered  Dune  Onion  Weed  ( Trachyandra  dimricata)  and  some  young  tussocks  of 
Spinifex  longifolius.  The  foreground  shows  the  recent  strandline  with  European  Sea  Rocket 
( Cakile  maritirrui ) .  The  most  prominent  plants  on  the  foredune  are  flowering  S.  longifolius  and 
Marram  Grass.  This  picture  was  taken  on  22  October,  1987. 
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This  paper  provides  information  about  the  distribution  and  migration  his¬ 
tory  of  Sea  Spurge  to  set  the  ephemeral  occurrence  at  Coogee  Beach  in  a 
broader  context. 


'mar  '9  * 


Figure  2.  The  recent  establishment  of  this  Sea  Spurge  plant  is  shown  by  the  fact  that  only  three 
stems  have  as  yet  reached  flowering  stage.  (Stems  die  back  after  fruiting,  but  are  generally 
retained  in  the  tussock  for  another  season,  thus  providing  a  means  for  age- 
determination.) 


GENERAL  DISTRIBUTION  AND  MIGRATION  HISTORY 

Sea  Spurge  is  indigenous  to  the  sandy  shores  of  the  Mediterranean  Sea,  and 
those  of  the  Atlantic  Ocean  from  Ireland  and  England  to  Spanish  Morocco 
and  the  Canary  Islands.  While  Sea  Spurge  is  able  to  cope  with  a  wide  range 
of  climatic  conditions,  its  distribution  is  restricted  to  strandlines,  incipient 
foredunes  and  unstable  coastal  dunes.  The  round  seeds,  3  mm  in  diameter, 
can  float  for  many  years  without  losing  their  viability  (Heyligers  1985).  In 
Australia,  Sea  Spurge  can  be  found  on  many  sandy  beaches  and  drifting 
dunes  along  the  southern  coastline,  from  Geographe  Bay  in  W.A.  to 
Wilsons  Promontory  in  Victoria.  It  also  occurs  on  some  beaches  in  Tas¬ 
mania,  and  has  recently  been  reported  from  Narooma  on  the  South  Coast 
of  New  South  Wales  (P.  Clark,  pers.  comm.). 

For  the  reconstruction  of  migration  histories  of  introduced  coastal  plants 
invaluable  information  is  provided  by  the  labels  of  plant  specimens  held  in 
State  and  University'  Herbaria  (Heyligers  1983,  Rodman  1986).  Hence  we 
know  that  the  first  Australian  collections  of  Sea  Spurge  were  made  near 
Albany  in  March  1927  by  W.  M.  Carney  and  C.  A.  Gardner,  i.e.  in  the  year 
the  latter  was  appointed  as  Government  Botanist  (Fig.  3).  A  collection 
made  by  Dr  W.  E.  Blackall  more  than  a  decade  later,  shows  that  the  species 
persisted  at  King  George  Sound.  In  the  meantime,  the  South  Australian 
botanist,  Prof.  J.  B.  Cleland,  had  discovered  Sea  Spurge  at  Point  Pearce,  near 
Port  Victoria  on  the  eastern  shore  of  Spencer  Gulf.  There  are  two  collec- 
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tions  of  his  from  that  location,  one  made  on  24  February  1 934,  the  other  on 
5  August  1937.  The  seed  from  which  the  population  at  Point  Pearce 
developed,  could  have  drifted  across  from  King  George  Sound.  Such  a 
journey  could  take  from  three  months  to  more  than  a  year,  if  results  of 
drifter-buoy  tracking  (Anon.  1 987)  and  drift  card  releases  (Marshallsay  and 
Radok  1972)  in  the  Southern  Ocean  can  be  used  as  a  yardstick.  A  more 
plausible  explanation,  given  the  limited  local  distribution  of  Sea  Spurge  at 
that  time,  is  that  seeds  were  brought  in  by  a  trading  vessel  calling  at  Port 
Victoria,  either  from  Albany  or  from  a  Northern  Hemisphere  port. 
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MIGRATION  PATTERNS  IN  WESTERN  AUSTRALIA 

Both  King  George  Sound  and  Port  Victoria  have  been  source  areas  for  sub¬ 
sequent  regional  dispersal.  Herbarium  specimens  indicate  that,  until 
recently,  Sea  Spurge  spread  in  Western  Australia  only  in  an  easterly  direc¬ 
tion  (Fig.  4).  G.  Baty  found  it  at  Bremer  Bay  in  1944,  while  in  1950  it  was 
collected  near  Esperance  by  Prof.  Cleland  and  on  Middle  Island  in  the 
Recherche  Archipelago  by  the  Assistant  Government  Botanist  of  Victoria, 
Dr  J.  H.  Willis.  From  the  1950s  onward,  collections  from  intervening  sec¬ 
tions  of  the  coast  have  become  increasingly  frequent  and  a  survey  by  W.  R. 
Archer  in  December  1986  confirmed  Sea  Spurge  to  be  a  common  seashore 
plant  between  King  George  Sound  and  Israelite  Bay. 

Herbarium  records  will  never  reveal  the  complete  story;  this  is,  for  instance, 
shown  by  the  fact  that  there  is  only  one  Sea  Spurge  collection  from  the  coast 
between  Israelite  Bay  and  Eucla,  viz.  the  one  made  by  B.  Downing  south¬ 
east  of  Mundrabilla  on  3  April,  1984.  Yet,  on  the  beach  south  of 
Cocklebiddy,  Sea  Spurge  and  Dune  Arctotheca  were  photographed  by 
Prof.  N.  C.  W.  Beadle  on  29  October  1972  (Beadle  pers.  comm,  re  fig.  23.5 
in  Beadle  1981),  while  in  1977  Sea  Spurge  was  reported  by  W.  T.  Graham 
to  be  common  on  foredunes  and  drifting  dunes  near  the  old  Eyre  Telegraph 
Station  (now  Bird  Observatory)  where,  since  January  1979,  it  has  actually 
been  used  for  dune  stabilization  (Davies  1985).  I  doubt,  however,  the 
correctness  of  Davies’  assertion  (ibid,  p.19)  that  Sea  Spurge  was  “probably 
introduced  at  the  time  the  telegraph  station  was  built”,  i.e.  in  the  1 870’s. 
This  just  does  not  tally  with  the  fact  that  half  a  century  passed  before  any 
herbarium  collections  of  this  species  were  made. 


RECENT  FIELD  OBSERVATIONS 

The  absence  of  herbarium  specimens,  reinforced  by  the  fact  that  Sea  Spurge 
is  not  listed  by  Smith  (1985),  suggested  that  this  species  had  not  spread 
westward  from  King  George  Sound.  In  December  1986,  however,  Mr 
Archer  found  Sea  Spurge  on  the  frontal  dunes  at  William  Bay,  while  the 
most  westerly  occurrence  discovered  during  his  survey  was  a  small  colony 
near  Conspicuous  Cliff.  There,  a  concentration  of  young  plants  was  found 
on  and  near  flotsam  along  a  barred  creek  outlet. 

In  September  1988, 1  continued  the  search  for  Sea  Spurge  along  the  south 
coast  and  found  it  to  be  common  on  the  drifting  dunes  near  Peaceful  Bay  to 
the  east  of  the  headlands  of  which  Conspicuous  Cliff  forms  a  part,  while  at 
Conspicuous  Cliff  it  had  spread  to  other  creek  banks  and  the  marram-built 
foredunes.  I  also  found  an  isolated  colony  in  a  large,  stabilized  blowout  at 
Mandalay  Beach,  near  Cliffy  Head.  No  other  occurrences  further  west  were 
discovered,  notwithstanding  the  fact  that  beaches  like  those  near  Windy 
Harbour  and  Augusta  appeared  to  offer  favourable  conditions  for 
colonization. 

Having  located  the  western  limits  of  Sea  Spurge  distribution  along  the 
south  coast,  I  was  most  surprised  to  find  this  species  well  established  along 
the  shores  of  Geographe  Bay  in  the  vicinity  of  Busselton.  Its  abundance 
suggested  a  relatively  long  presence  in  the  area,  possibly  a  decade  or 
more. 

I  am  still  inclined,  as  I  was  after  assessing  the  herbarium  records,  to  interpret 
the  late  appearance  and  the  still  limited  occurrences  of  Sea  Spurge  west  of 
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King  George  Sound  an  indication  of  the  existence  of  natural  obstacles  to  an 
effective  spread  in  westerly  and,  beyond  Cape  Leeuwin,  in  northerly  direc- 
tions,  and  to  associate  the  occurrences  near  Busselton  and  Coogee  with 
shipping  and  pleasure  boating  activities  on  Geographe  Bay  and  Owen 
Anchorage,  rather  than  to  assume  an  unaided  mode  of  transport. 


EPILOGUE 

If  there  are  any  beachcombers  among  the  readers  who  could  fill  in  gaps  in 
the  distribution  of  Sea  Spurge  as  reported  in  this  paper  or  are  able  to  keep  a 
lookout  for  new  establishments  I  would  be  most  grateful  to  hear  from  them. 
In  this  way  we  may  succeed  in  reconstructing  the  dispersal  history  of  this 
species  and  gaining  a  better  insight  into  the  operative  factors. 
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WHALE  SHARKS  OF  N1NGALOO  REEF, 

WESTERN  AUSTRALIA: 

A  PRELIMINARY  STUDY 

By  GEOFF  TAYLOR, 

P.O.  Box  498,  Exmouth,  Western  Australia  6707 
INTRODUCTION 

The  Whale  Shark  ( Rhincodon  ty pus)  is  the  largest  member  of  the  shark 
family,  achieving  lengths  of  at  least  12  metres  (Compagno  1984).  Its  range 
is  extensive,  inhabiting  tropical  and  subtropical  seas  in  every  ocean.  It  is 
generally  sighted  feeding  near  the  surface  and  is  easily  recognised  by  its 
immense  size  and  distinctive  slatey  brown  dorsal  surface  with  white  spots 
and  white  underbelly.  It  is  a  suction  filter  feeder  and  has  been  recorded 
feeding  on  plankton,  sardines,  squid  and  cuttlefish  (Gudger  1941). 

It  is  considered  to  be  a  rare  species.  In  over  20  years  of  cruising  the  ocean 
Cousteau  (1970)  sighted  only  two  Whale  Sharks.  Gudger,  of  the  American 
Museum  of  Natural  History,  made  a  special  study  of  Whale  Sharks,  collect¬ 
ing  records  from  all  over  the  world,  and  by  1935  had  collected  76  accounts 
of  Whale  Shark  sightings  (Gudger  1927,  1935,  1937,  1938,  1941).  Com¬ 
monly  they  had  been  impaled  on  the  bows  of  steamships.  Because  of  its 
docile,  inquisitive  nature,  the  Whale  Shark  is  easily  harpooned  and 
specimens  have  been  taken  on  the  west  coast  of  Mexico  and  in  the  waters  of 
Ceylon.  Fishermen  have  observed  Whale  Sharks  feeding  in  association 
with  large  schools  of  Trevally  (Caranx)  species  off  the  Seychelles,  and  with 
Bonito  off  Japan.  It  is  also  sighted  in  the  Gulf  of  Mexico  and  ofF 
southern  California. 

On  the  eastern  Australian  coast  Whale  Sharks  have  been  sighted  by  Cropp 
(1975)  as  far  south  as  Montagu  Island  off  Narooma  in  New  South  Wales. 
He  also  reports  that  there  are  aerial  sightings  off  Queensland  in  January'  and 
February  each  year.  In  Western  Australia  there  are  occasional  Whale  Shark 
sightings  as  far  south  as  Kalbarri.  Their  appearance  near  Ningaloo  Reef  has 
been  regarded  as  an  interesting  curiosity  by  local  fishermen  at  Exmouth. 

The  ocean  currents  off  the  coast  at  Ningaloo  have  two  distinct  seasonal 
directions.  In  summer  there  is  a  northerly  current  with  water  temperature 
of  26°C.  In  winter  the  current  reverses,  flowing  southward  as  the  Leeuwin 
current;  this  has  been  extensively  studied  by  the  CSIRO  Division  of 
Oceanography  (Pearce  1985). 

Coral  spawning  has  been  studied  on  the  Western  Australian  coast  since 
1984  and  related  to  hydrographic  data  (Simpson  1985).  Mass  spawning 
occurs  in  autumn  every  year.  This  is  also  the  time  when  the  coastal  current 
reverses  and  the  Leeuwin  current  starts  to  flow. 


METHODS 

Since  arriving  in  Exmouth  in  April  1982,  I  have  recorded  all  personal 
sightings  of  Whale  Sharks,  as  well  as  reports  from  interested  fishermen. 
Since  1983,  expeditions  have  been  undertaken  specifically  to  search  for 
and  photograph  Whale  Sharks.  In  autumn  1 984  a  boat  considered  ideal  for 
the  purpose  of  Whale  Shark  pursuit  was  purchased.  The  help  of  some  local 
fishermen  operating  off  the  Ningaloo  reef  was  enlisted. 

On  many  occasions,  the  same  Whale  Shark  was  sighted  several  times.  A 
separate  sighting  was  only  recorded  when  more  than  one  animal  was  visible 
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simultaneously,  or  where  for  reasons  of  size,  identifying  scars  or  location,  it 
was  clear  that  a  second  shark  had  appeared. 

The  success  of  Whale  Shark  spotting  is  dependant  on  many  factors.  Sun- 
shine  and  clear  blue  skies  are  important;  ocean  swells  assist,  lifting  the 
observer;  wind,  waves  and  white  water  hinder.  Success  is  much  greater  on 
gamefishing  boats  equipped  with  a  ‘Marlin  Tower’.  An  experienced  obser¬ 
ver  may  spot  a  Whale  Shark  200-300  metres  away  when  conditions  are  per¬ 
fect.  The  sighting  of  a  few  Whale  Sharks  on  a  day  when  conditions  are 
adverse  may  be  very  significant;  the  same  number  seen  on  a  perfect  day  is  a 
poor  result. 

The  estimated  size  of  Whale  Sharks  was  based  on  direct  comparison  with 
the  known  length  of  the  boat,  and  also  by  comparative  measurement  where 
Whale  Sharks  have  been  photographed  with  a  diver  alongside  or  riding  on 
its  back. 

The  direction  of  the  prevailing  coastal  current  was  assessed  during  1986 
and  1987.  Water  flowing  through  the  gaps  in  the  reef  always  flows  seaward 
at  all  states  of  the  tide,  and  is  laden  with  silt.  The  direction  of  flow  along  the 
reef  can  easily  be  seen,  as  there  is  a  sharp  demarcation  between  the  silt¬ 
laden  lagoon  water  and  the  blue  water  outside  the  reef. 


RESULTS 

Boating  activity  off  Ningaloo  Reef  is  at  its  greatest  in  June  to  November 
when  Spanish  Mackerel  are  running  and  Sailfish  are  plentiful.  During  1982 
—  1984  many  weekends  were  spent  on  the  water  during  these  months. 
Whale  Shark  sightings  were  rare,  with  only  one  personal  observation  in 
July.  Early  experiences  suggested  that  April/May  were  the  best  months  for 
sightings.  On  my  first  sortie  on  Exmouth  waters  on  1  st  May  1 987  two  small 
Whale  Sharks  were  sighted  at  the  northern  end  of  the  reef;  these  were  the 
first  personally  ever  seen.  Despite  numerous  searches,  none  were  seen  in 
the  rest  of  the  year. 

1983:  The  first  Whale  Shark  search  was  on  14  March.  Accompanied  by 
Peter  Moore,  I  searched  for  3  hours  in  vain  and  was  on  the  point  of  giving 
up,  when  a  huge  Whale  Shark  surfaced  right  under  the  bow  of  the  boat. 
This  huge  specimen  seemed  wider  than  our  5.2  metre  boat,  and  was  the  first 
of  many  to  be  filmed.  I  n  all,  5  Whale  Sharks  were  sighted.  Two  weeks  later  a 
further  7  Whale  Sharks  were  sighted  and  filmed  in  one  weekend. 

1984:  A  new  boat  was  purchased  and  after  some  delay  in  Perth  a  3  day 
search  on  14-16  April  drew  a  complete  blank.  Despite  regular  trips  along 
the  reef,  only  one  Whale  Shark  was  seen  (in  July)  during  the  rest  of  the 
year. 

1985:  Several  Whale  Sharks  were  sighted,  two  personally,  during  a  game 
fishing  competition  in  late  January.  Because  of  my  experiences  in  1983  it 
was  decided  to  spend  a  week  searching  at  the  beginning  of  March. 
However,  only  one  Whale  Shark  was  sighted  and  bad  weather  curtailed 
searching.  Rough  weather  prevented  further  searches  in  March.  However, 
over  the  Easter  weekend  of  6-8  April,  at  least  25  Whale  Sharks  were 
sighted.  Several  hours  were  spent  on  each  day  diving  and  filming,  almost 
continuously  as  Whale  Sharks  appeared  one  after  another  along  the  reef. 
Conservative  estimates  are  10  seen  on  each  day.  On  the  Monday,  5  Whale 
Sharks  were  sighted  in  a  one  hour  sortie  down  the  reef. 
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Table  1.  1986  DIARY 


March  22  —  Perfect  weather,  2  Whale  Sharks  seen. 

March  23  —  Perfect  weather,  1  Whale  Shark  seen. 

March  25  —  Perfect  weather,  2  Whale  Sharks  seen. 

March  26  —  Perfect  weather,  1  Whale  Shark  seen. 

March  27  —  Rough  seas,  1  Whale  Shark  seen. 

March  29  —  Calm  early,  then  rough,  Nil  seen. 

March  30  —  Sea  breeze,  settling.  3  Whale  Sharks  seen. 
March  31  —  Moderate  —  rough  seas,  1  Whale  Shark  seen. 

April  3/4  —  Coral  spawning  occurred  on  the  Reef. 

April  15  —  Good  conditions,  3  Whale  Sharks  seen. 

April  16  —  Good  conditions,  2  Whale  Sharks  seen. 

April  19  —  Perfect  conditions,  1 1  Whale  Sharks  seen. 
April  20  —  Perfect  conditions,  15  Whale  Sharks  seen. 

May  3  —  Good  conditions,  7  Whale  Sharks  seen. 


1986:  Whale  Sharks  were  extensively  studied  from  22-31  March  and  again 
1 5-20  April.  During  the  initial  period*  conditions  were  generally  excellent. 
Eleven  Whale  Sharks  were  seen  during  8  days  searching  (See  Table  1 ,  1 986 
Diary).  During  the  second  period  31  Whale  Sharks  were  seen  on  4  days, 
with  26  sighted  on  19  and  20  April.  Seven  Whale  Sharks  were  seen  on  3 
May.  By  1 7  May,  none  were  seen  despite  an  extensive  search  in  good  con¬ 
ditions.  I  later  learnt  that  Coral  spawning  on  Ningaloo  Reef  had  occurred 
on  3  and  4  April. 


Table  2.  1987  DIARY 

Mackerel  fisherman,  Glen  Macintosh,  did  not  see  any  Whale  Sharks  from  early  February  until 
he  ceased  fishing  on  March  20. 

March  21  —  search  by  Bill  Winchester  —  nil  seen. 

March  21-23  -  Coral  spawning  observed  along  Ningaloo  Reef. 

March  28  —  adverse  conditions  —  overcast  —  3  Whale  Sharks  seen. 

April  4  —  very  rough  —  nil  seen. 

April  5  —  Charter  operator,  George  King,  reported  1 5  Whale  Sharks  sighted  during  excursion 
along  the  reef,  in  good  weather  conditions. 

April  6  —  Coral  spawn  slicks  still  evident  on  the  surface  —  good  conditions  —  5  Whale 
Sharks  seen. 

April  8  —  Huge  swell  —  5  Whale  Sharks  seen.  First  clear  evidence  of  Leeuwin  current. 
April  1 1  —  Water  milky  —  nil  seen. 

April  20  —  Adverse  conditions  —  nil  seen. 

May  2  —  3  Whale  Sharks  seen  by  Bill  Winchester. 


1987:  Weather  conditions  were  generally  poor  for  sightings,  with  overcast 
skies  for  almost  the  whole  of  April.  Searches  for  Whale  Sharks  were  made  at 
least  weekly  to  assess  numbers.  No  Whale  Sharks  were  seen  at  all  by  fisher¬ 
man  Glen  Macintosh  that  year  from  January  to  March.  Bad  weather  con¬ 
ditions  and  frequently  rough  seas  hampered  observations.  Despite  this,  up 
to  5  Whale  Sharks  in  a  day  were  sighted.  The  sighting  of  3  in  terrible  con¬ 
ditions  on  March  28  was  quite  remarkable,  as  they  were  not  seen  until  the 
boat  was  ‘on  top  of  them’  (See  Table  2,  1987  Diary). 

Size:  The  majority  of  Whale  Sharks  sighted  were  between  5  and  7  metres  in 
length.  Occasional  small  sharks  of  approximately  4  metres  have  been  seen, 
and  several  large  sharks  1-9  metres  in  length. 

Predators:  Despite  their  size,  some  Whale  Sharks  carry  battle  scars, 
probably  from  previous  encounters  with  predatory  sharks.  Pectoral  fins 
most  frequently  were  damaged. 
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Behaviour:  Whale  Sharks  have  generally  been  spotted  swimming  on  the 
surface,  feeding  with  mouth  opening  and  closing.  They  also  appear  to  make 
arching  movements  of  their  backs  as  they  progress  forwards  at  a  speed  of  1 '2 
knots.  They  generally  cruise  parallel  to  the  reef.  On  any  particular  day,  the 
majority  of  Whale  Sharks  cruise  in  the  same  direction,  swimming  into  the 
prevailing  current.  Whale  Sharks  can  be  quite  inquisitive,  especially  the 
larger  ones  and  will  approach  a  boat  or  a  diver.  Large  specimens  not  infre- 
quently  position  themselves  behind  the  boat  taking  exhaust  bubbles  from 
the  outboard  leg  into  their  mouths. 

Accompanying  Species:  Whale  Sharks  are  commonly  accompanied  by 
the  Black  Kingfish  or  Cobia  (R achycentron  canadus)  a  prized  gamefish 
reaching  over  1  metre  in  length.  They  invariably  have  numerous  sucker-fish 
( Remora  spp.)  on  their  underbellies.  Many  of  them  resemble  a  moving  reef 
with  large  schools  of  small  fish  swimming  in  the  pressure  wave  in  front  of 
their  mouths.  Some  of  these  fish  are  juvenile  Trevally,  in  particular  Golden 
Trevally  (Gnathanodon  speciosus) . 

Leeuwin  Current:  Personal  observations  of  coastal  current  flows  were 
made  during  1986  and  1987.  During  the  1986  observation  period,  22 
March  to  20  April,  the  southerly  “Leeuwin”  current  was  flowing.  In  1987 
however,  a  northerly  current  was  flowing  during  all  the  early  periods  of 
observation.  It  was  not  until  April  8  that  there  was  clear  evidence  of  the 
Leeuwin  current. 


DISCUSSION 

There  is  an  extraordinary  prevalence  of  Whale  Sharks  on  Ningaloo  Reef, 
and  there  appears  to  be  an  aggregation  in  autumn  each  year.  Several 
theories  have  evolved  which  could  explain  this. 

My  initial  theory  was  that  they  were  probably  breeding  in  the  shallow  waters 
of  the  reef.  Some  pelagic  fish  are  known  to  congregate  at  certain  times  of  the 
year  to  breed.  This  is  well  documented  in  Pink  Snapper  ( Chrysophrys 
auratus).  Schooling  of  roe-laden  Queen  Fish  (Scomberoidus  commer - 
sonianus)  is  an  annual  event  on  Bundegi  Reef  in  Exmouth  Gulf  (personal 
observation).  In  many  animal  species  breeding  occurs  at  locations  where, 
and  times  when,  food  is  most  plentiful. 

My  second  theory  was  that  they  were  migrating.  Almost  all  the  Whale 
Sharks  seen  in  April  1985  were  heading  north  and  I  felt  that  they  must  be 
heading  for  warm  tropical  waters.  However,  it  is  now  clear  that  the  Leeuwin 
current  starts  to  flow  at  this  time  of  the  year,  and  the  Whale  Sharks  were 
swimming  into  the  prevailing  current.  Certainly  in  1 986  and  1 987  there  was 
no  clear  pattern  of  movement  suggesting  migration. 

Table  3.  CORAL  SPAWNING  DATES 
(Known  &.  Extrapolated) 


1983  —  ?  April  5  —  ?  Split 

1984  —  March  25-26  (Simpson) 

1985  —  March  15-16  (Simpson) 

1986  —  April  3-4  Confirmed 

1987  —  March  21-23  Confirmed 

It  was  not  until  mid  1 986  that  I  first  learnt  of  the  studies  of  coral  spawning  in 
W.A.  (Simpson  1 985) .  Coral  spawning  had  occurred  on  3  and  4  April  that 
year  and  was  predicted  to  occur  on  23  March  in  1987.  In  1985  spawning 
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had  occurred  on  15  and  16  March  at  the  Dampier  Archipelago.  Obser¬ 
vations  of  Whale  Sharks  for  these  same  3  years  show  quite  clearly  that 
before  spawning  very  few  Whale  Sharks  are  present,  and  following  it  they 
are  in  abundance. 

Coral  spawning  occurs  every  12  lunar  months  (1  lunar  month  =  29.53 
days) ,  usually  7'9  days  after  the  full  moon  on  a  falling  tide  about  1  hour  after 
dark.  Every  third  year  the  interval  is  13  lunar  months,  which  prevents  con¬ 
tinuing  precession  of  the  event  every  year.  It  appears  however  that  not  all 
corals  are  in  phase  and  in  some  years,  some  may  spawn  at  the  12  month 
interval,  others  at  the  13  month  interval,  causing  a  split  spawning 
phenomenon.  In  W.A.  coral  spawning  has  been  studied  by  Simpson  since 
1984  (Table  1). 

Studies  of  coral  spawning  in  Queensland  show  that  it  occurs  there  about  4 
months  earlier  than  on  the  west  coast  of  Australia,  usually  in  November- 
December.  It  is  interesting  that  the  Whale  Sharks  appear  on  the  Queens¬ 
land  coast  in  January  and  February  each  year  (Cropp  1975),  following  the 
coral  spawning. 

My  hypothesis  is  that  coral  spawning  releases  a  huge  protein  load  into  the 
water,  and  this  gives  a  massive  boost  to  the  food  chain  causing  proliferation 
of  algae  and  plankton  on  which  Whale  Sharks  feed.  It  is  possible  that  they 
are  also  congregating  to  breed  at  a  time  when  food  is  abundant. 

The  appearance  of  Whale  Sharks  in  W.A.  in  March  -  April  loosely  coin¬ 
cides  with  the  onset  of  the  Leeuwin  current.  In  1986  the  Leeuwin  current 
was  flowing  from  the  beginning  of  the  period  of  observation.  However  in 
1987,  the  prevailing  current  along  the  reef  was  northerly,  until  8  April, 
when  an  obvious  southerly  drift  was  seen.  This  was  well  after  the  coral 
spawning  and  well  after  the  Whale  Sharks  made  their  appearance.  It  is 
interesting  that  1987  was  an  “El  Nino  Year’,  with  very  few  cyclones  in 
northern  W.A.,  and  an  atypical  weather  pattern.  The  overcast  weather 
experienced  on  North-West  Cape  for  the  whole  of  the  month  of  April  was 
extremely  unusual.  The  Leeuwin  current  is  thought  to  have  its  origins  in  the 
western  central  Pacific,  and  is  probably  influenced  by  the  “El  Nino” 
phenomenon  (Pearce  1985). 

Whale  Sharks  are  generally  sighted  feeding  on  the  surface.  Little  is  known 
of  their  movements  at  times  of  the  year  when  they  are  not  seen.  It  could  be 
postulated  that  they  are  present  in  these  waters  all  the  year  round,  but  only 
sighted  at  times  when  surface  feeding  occurs  because  of  some  event  such  as 
coral  spawning. 

Compagno  (1984)  reports  that  they  prefer  areas  where  the  surface  tem¬ 
perature  is  21  to  25  degrees  C  with  cold  water  of  17  degrees  C  or  less 
upwelling  into  it.  The  continental  shelf  at  Ningaloo  is  narrower  than  any¬ 
where  else  on  the  coast,  the  100  fathom  depth  averaging  8  km  out  to  sea. 
However,  the  bottom  shelves  very  gradually  out  to  this  depth,  and  then 
drops  off  steeply.  Upwelling  of  nutrients  may  take  place  beyond  these  drop- 
offs.  The  Whale  Sharks  observed  however  have  been  in  relatively  shallow 
water,  as  little  as  10  -  30  metres,  many  kilometres  from  the  edge  of  the 
shelf. 

Estimates  of  Whale  Shark  size  are  worthy  of  comment.  Over  100  Whale 
Sharks  have  been  sighted  by  me  in  the  past  5  years.  Many  previous  accounts 
may  have  overestimated  their  size,  and  it  is  clear  on  inspecting  some  under¬ 
water  photographs  that  there  is  considerable  distortion  of  size  caused  by  the 
use  of  wide-angle  lenses.  It  may  be  however  that  we  have  a  population  of 


unusually  small  Whale  Sharks  at  Ningaloo.  Indeed,  our  Marlin  are  con- 
siderably  smaller  than  on  the  Pacific  coast  of  Australia. 

Population  surveys  carried  out  from  a  boat  on  the  surface  have  severe 
limitations.  It  is  hoped  that  aerial  surveys  may  be  conducted  during  1 989  to 
confirm  my  conclusions.  It  is  also  planned  to  attempt  satellite  tracking  of 
this  fascinating  species.  The  feasibility  of  satellite  tracking  of  large  sharks  has 
been  shown,  using  Basking  sharks  ( Cetorhinus  maximus )  off  the  west  coast 
of  Scotland  (Priede  1984). 
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NOTES  ON  THE  VEGETATION,  FLORA  AND  BIRDS 
OF  EDITHANA  POOL,  GASCOYNE  DISTRICT, 
WESTERN  AUSTRALIA 

By  KEN  R.  NEWBEY*  and  BRENDA  J.  NEWBEY, 

P.O.  Box  42,  Ongerup,  W.A.  6636 

INTRODUCTION 

Edithana  Pool  is  on  the  Lyons  River  approximately  300  km  ENE  of 
Carnarvon  (24°  06’  55”S,  116°  28’  45”E)  (Figure  1).  The  pool  is  on 
Gifford  Creek  Station  and  accessible  by  a  2WD  track  from  Bangemall  Inn 
on  the  Gascoyne  Junction  -  Mt  Augustus  Road. 


(*deceased  June  1988) 
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The  permanent  freshwater  pool  is  linear  and  about  2  km  in  length. 
Although  the  station  has  run  stock  since  about  1900,  vegetation  peripheral 
to  the  pool  does  not  appear  to  have  suffered  undue  degradation.  The  pool 
is  a  moderately-used  tourist  location  with  day  visitors.  Activities  include 
sightseeing,  swimming  and  bird-watching. 

The  flora  and  avifauna  of  the  pool  have  not  been  previously  documented. 
A  day  was  spent  recording  data  on  23  August  1987.  The  area  recorded  was 
restricted  to  the  pool  and  its  peripheral  vegetation.  This  area  was  divided 
into  two  sections  for  recording  (Figure  2). 

Section  one  consisted  of  the  pool  20-35  m  wide,  at  least  2  m  deep,  with  a 
10-20  m  strip  of  vegetation  along  the  banks.  In  section  two,  the  pool  was  up 
to  15  m  wide,  less  than  1  m  deep,  and  vegetation  50-60  m  wide. 


Eucalyptus  camaldulensis  ([3 
Large  shrubs  O 


Figure  2:  Vegetation  of  Edithana  Pool  (not  to  scale). 


PHYSICAL  ENVIRONMENT 

No  climatic  data  have  been  recorded  at  Edithana  Pool.  Data  presented 
below  from  the  nearest  recording  stations  are  temperature  (Gascoyne 
Junction)  and  rainfall  (Mt  Augustus  Station).  According  to  the 
classification  of  KOppen,  the  climate  of  Edithana  Pool  is  BWh  (hot  arid 
desert)  (Dick  1975).  Winters  are  warm  and  summers  hot  (Table  1). 

The  average  annual  rainfall  of  231  mm  (Table  2)  does  not  reflect  fully  the 
pattern  and  erratic  nature  of  falls.  Useful  falls  for  the  vegetation  are  mainly 
from  cyclones  during  January  to  May,  that  have  often  degenerated  into  rain 
bearing  depressions.  Highest  annual  rainfall  was  590  mm  in  1909  and  the 
lowest  44  mm  in  1950.  Seven  out  of  69  years  have  had  annual  totals  less 
than  100  mm.  Nine  times  monthly  totals  have  exceeded  200  mm,  and  34 
times  more  than  100  mm  (all  January  to  August).  Monthly  and  annual 
totals  for  the  period  1902-1984  will  be  presented  in  Newbey  &  Hopper  (in 
prep.). 

Cyclones  frequently  cause  physical  damage  to  the  vegetation. 

The  geology  of  the  general  area  has  been  described  and  mapped  at  the  scale 
of  1:250,000  (Williams  et  al.  1983).  In  the  vicinity  of  Edithana  Pool,  the 
Lyons  River  traverses  a  broad  and  almost  flat  plain  of  colluvial  and  alluvial 
origin.  The  river  is  cut  into  the  plain  with  a  river  terrace  about  2  m  below 
plain  level.  Water  level  in  the  steep-sided  pool  was  about  1.5  m  below 
terrace  level. 

Soils  of  the  river  terrace  and  pool  bank  are  red  loams  with  low  sand  content. 
A  calcrete  pan  was  noted  in  small  erosion  gullies  and  where  the  top  soil  had 
been  removed  by  sheet  erosion. 
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Table  1 

Monthly  maximum  and  minimum  temperatures  (°C)  recorded  at  Gascoyne  Junction  (18  years) 
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VEGETATION  AND  FLORA 

The  vegetation  has  been  described  and  mapped  at  the  scale  of  1 : 1,000,000 
(Beard  1975).  Edithana  Pool  is  within  the  Ashburton  Botanical  Districtand 
the  pool  vegetation  described  as  Eucalyptus  carruddulensis  (River  Gum). 

Plant  species  recorded  at  Edithana  Pool  are  listed  in  Appendix  I,  together 
with  life  form  and  a  subjective  assessment  of  frequency  and  cover/ 
abundance.  Section  one  vegetation  consists  mainly  of  E.  camaldulensis  trees 
8-12  m  high  and  20%  canopy  cover  (Muir  1 977) ,  over  dense  tall  shrubs  of 
M yoporum  acuminatum ,  with  fewer  Acacia  ampliceps  and  Melaleuca 
glomerata.  Small  shrubs  are  less  common  with  the  main  species  being 
Samolus  repens.  Annuals  are  numerous  with  Pluchea  rubelliflora  being  the 
most  common.  On  the  banks,  growing  mainly  in  the  water,  are  dense  stands 
of  the  sedge  Schoenoplectus  litoralis  var.  subulatus.  In  pool  water  with  depth 
of  40-80  cm  are  patches  of  the  aquatic  Potamogeton  tricarinatum. 

Section  two  is  similar  to  section  one  but  the  strip  of  vegetation  is  up  to  60  m 
wide.  Main  differences  are  that  Myoporum  acuminatum  is  not  so  dominant 
in  the  toll  shrub  stratum,  with  Acacia  ampliceps ,  A.  citrinoviridis,  A. 
sclerosperma  and  Melaleuca  glomerata  being  more  common.  The  main  low 
shrub  Samolus  repens  is  replaced  by  S.  junceus.  The  main  annuals  are 
Anagallis  arvensis,  Euphorbia  australis ,  Heliotropium  curassavicum  and 
Lepidium  africanum. 

The  vegetation  structure  and  species  composition  is  similar  to  that  found 
along  rivers  and  major  tributaries  in  the  southern  Pilbara  (K.  Newbey 
unpub.  data).  One  important  aspect  was  the  absence  of  Buffel  Grass 
( Cenchrus  ciliaris).  This  species  dominates  along  many  sections  of  river 
vegetation. 

Floristically,  Edithana  Pool  is  within  the  Austin  Botanical  District  of  the 
Eremaean  Botanical  Province  (Beard  1980).  Recorded  in  the  pool 
vegetation  were  61  species  and  1  variety  of  flowering  plant;  five  of  the 
species  were  introduced.  No  gazetted  rare  flora  were  recorded  (Anon. 
1987).  However,  two  species  recorded  were  of  particular  interest. 
Peplidium  sp.  (KRN  11678)  has  been  rarely  collected  (W.  Barker  pers. 
comm.).  This  is  the  same  taxon  as  referred  to  as  Peplidium  sp.  E  in  Barker 
(1982).  A  small  patch,  less  than  one  metre  across,  was  growing  on  a  small 
seepage  area  about  1 .5  m  above  river  level. 

The  other  taxon  (KRN  11820)  belongs  to  the  family  Asteraceae  and  is 
difficult  to  identify  to  genus  level  —  possibly  closest  to  Craspedia  (P.  Short 
pers.  comm.).  Only  one  or  two  plants  were  recorded  but  the  area  was  not 
thoroughly  searched. 


BIRDS 

Forty  one  species  were  recorded  during  the  day  and  are  listed  in  Table  3. 
Most  are  at  least  moderately  common  in  the  Gascoyne  District  (Storr 
1985),  only  Hardhead  and  Peregrine  Falcon  being  described  as  scarce.  The 
search  for  birds  was  not  exhaustive.  It  is  certain  that  more  species  were 
present. 
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Table  3  — 

BIRDS  OF  EDITHANA  POOL 
(For  explanation  of  ‘Section’  —  see  vegetation) 


Species 

Section 

Numbers 

Comments 

EMU 

2 

1 

Both  with  stripey  chicks 

Drormius  movaehollandiae 
AUSTRALASIAN  GREBE 

2 

2 

(1,5). 

Tachybaptus  novae hollandiae 
DARTER 

1 

1 

Anhinga  melanogaster 

LITTLE  BLACK 

CORMORANT 

1 

12 

Phalacrocorax  sulcirostris 

GREAT  EGRET 

2 

1 

Fishing. 

Egrctta  alba 

STRAW-NECKED  IBIS 

1 

3 

Perched  in  River  Gum. 

Threskiomis  spinicollis 

BLACK  SWAN 

2 

1 

With  5  half-grown 

Cygnus  atratus 

PACIFIC  BLACK  DUCK 

2 

3 

cygnets. 

Anas  superciliosa 

HARDHEAD 

2 

9 

Ay  thy  a  australis 

WHISTLING  KITE 

2 

1 

Immature.  Perched  in 

H alias tur  sphenurus 

River  Gum. 

BROWN  GOSHAWK 

1 

1 

Flying  and  calling. 

Accipiter  fasciatus 

LITTLE  EAGLE 

1 

1 

Made  unsuccessful 

Aquila  morphnoides 

footdive  into  pool. 

PEREGRINE  FALCON 

1 

1 

Perched  in  River  Gum. 

Falco  peregrinus 

AUSTRALIAN  HOBBY 

1 

1 

Perched  in  River  Gum. 

Falco  longipennis 

EURASIAN  COOT 

2 

8 

Fulica  atra 

BLACK-FRONTED  PLOVER 

1,2 

Several, 

Charadrius  melanops 

Ones  and 
twos 

PEACEFUL  DOVE 

1,2 

A  few, 

Geopelia  placida 

in  twos 

On  ground  near  water. 

DIAMOND  DOVE 

2 

30 

Geopelia  cuneata 

CRESTED  PIGEON 

2 

Several 

Ocyphaps  lophotes 

SPINIFEX  PIGEON 

2 

Several, 

Fetrophassa  plumifera 

in  twos. 

Probably  nesting.  At 

G  ALAH 

2 

2 

hole  in  River  Gum. 

Cacatua  roseicapilla 

LITTLE  CORELLA 

1 

ca  400 

Cacatua  sanguinca 

BUDGERIGAR 

1,2 

Groups  of 

Melopsiottacus  undulatus 

10-20 

PORT  LINCOLN  RINGNECK 

2 

Groups  of 

Barnard  ius  zonarius 

2-6 

BLUE-WINGED 

KOOKABURRA 

2 

1  heard 

Dacelo  leachii 

SACRED  KINGFISHER 

2 

1 

Halcyon  sancta 

RAINBOW  BEE-EATER 

2 

4 

M  crops  omatus 

TREE  MARTIN 

1,2 

Several 

Hirundo  nigricans 

BLACK-FACED  CUCKOO 

SHRIKE 

2 

1 

Coracina  novae  hollandiae 
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Species 

Section 

Numbers 

Comments 

RUFOUS  WHISTLER 

Pachycephala  rufiventris 

1,2 

Several 
in  pairs 

GREY  SHR1KETHRUSH 

2 

Few  in  ones 

Colluricincla  harmonica 

CRESTED  BELLBIRD 

1 

1 

Oreoica  guttcralis 

WILLIE  WAGTAIL 

RhipiJura  leucophrys 

2 

In  ones 
and  twos 

GREY-CROWNED  BABBLER 
Ponwtostomus  temporalis 

2 

Groups  of 

4  plus 

CLAMOROUS  REED- 
WARBLER 

Acrocephalus  stentoreus 

2 

In  twos 

Calling  from 

Typha  clumps. 

Feeding  on  Cyperus 
vagina  tus. 

SPINY-CHEEKED 

2 

Few 

Heard 

HONEYEATER 

Aamt/ui^errys  rufogularis 

YELLOW-THROATED  MINER 

1 

Several 

Mtmorimi  jlavigula 

WHITE-PLUMED 

HONEYEATER 

1,2 

Many 

Probably  most  common 
bird.  In  River  Gums. 

M clipluiga  penicillatus 

MISTLETOEBIRD 

2 

1 

Heard 

Dicaeum  hirundaceum 

AUSTRALIAN  MAGPIE-LARK 

1,2 

Several 

Grail  ina  cyanoleuca 

TORRESIAN  CROW 

Conus  orru 

2 

2 

Nesting.  One  bird  on 
nest 
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Appendix  I 
FLORA  LIST 

Families  of  ferns  and  flowering  plants  are  listed  systemically  following  the  system  of 
the  Western  Australian  Herbarium  (PERTH)  (Green  1985).  Within  families,  taxa 
are  listed  alphabetically.  Reference  specimens  of  most  taxa  are  lodged  in  PERTH, 
especially  taxa  which  could  not  be  matched  with  named  species.  Life  forms  (LF) 
follow  the  scheme  of  Newbey  (1979).  If  a  taxon  has  more  than  one  life  form,  then 
the  most  common  one  is  listed.  The  distribution  of  taxa  by  landform  elements  is  lis^ 
ted,  with  a  subjective  assessment  of  frequency  and  cover/abundance.  An  asterisk 
(*)  indicates  a  naturalised  species. 

Section:  See  text. 

Frequency 

A  =  1  or  2  populations 
B  =  Few  populations 
C  =  Scattered  populations 
D  =  Frequent  populations 
E  =  Common  populations 


Cover/  abundance 

1  =  1  or  2  plants 

2  =  Few  plants 

3  =  Few  plants  to  1%  canopy  cover 

4  =  1-596  canopy  cover 

5  =  6-3096  canopy  cover 

6  =  3 1-70%  canopy  cover 
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TYPHACEAE 

SC 

Typha  domingensis  Pers. 
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'  POTAMOGETONACEAE 

AQ 

Potamogeton  tricarimtus  F.  Muell.  &lA.  Bennett  ex  A.  Bennett 
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C4 

31 

POACEAE 

AG 

Leptochloa  digitata  (R.  Br.)  Domin 

B2 

— 

32 

CYPERACEAE 

SC 

Cy penis  wigiruitu*  R.  Br. 

E4 

E4 

SC 

Schoenoplectus  litoralis  (Schrader)  Palla  var.  subulatus 
(Vahl)  Chiov. 

D4 

_ 

103 

POLYGONACEAE 

SS 

Muehlenbeckia  curuiinghamii  (Meissner)  F.  Muell. 

B3 

— 

AS 

*Rumex  vesicarius  L. 

— 

C2 

105 

CHENOPODIACEAE 

DS 

Atriplex  semilunaris  Aellen 

— 

A2 

AS 

Dysphania  plantaginella  F.  Muell. 

— 

B2 
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'AMARANTHACEAE 

AS 

Anummthus  pallidiflorus  F.  Muell. 

A1 

— 

AS 

Ptilotus  gompbrenoides  F.  Muell.  ex  Benth. 

A1 
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AS 

Ptilotus  polystachyus  (Gaudich.)  F.  Muell. 

A1 

— 

137A 

CAPPARACEAE 

MS 

Capparis  spinosa  L  var.  nummularia  (DC.)  F.M.  Bailey 

— 

A1 

138 

BRASSICACEAE 

AS 

*Coronopus  didymus  (L.)  Smith 

— 

A3 

AS 

*L epidiion  africanum  (Burm.  f.)  DC. 

A1 

C2 

AS 

Lepidium  sp.  (KRN  11679) 

B3 

B3 

160 

SURIANACEAE 

LS 

Stylobasium  spathuLitum  Desf. 

D3 

C2 

163 

M1MOSACEAE 

TS 

Acacia  ampliceps  Maslin 

C4 

D4 

TS 

Acacia  citrinoi'iridis  Tind.  &.  Maslin 

— 

C3 

TS 

Acacia  coriacea  DC 

B2 

B2 

TS 

Acacia  famesiana  (L)  Willd. 

— 

A1 

TS 

Acacia  pyrifolia  DC. 

— 

A1 

TS 

Acacia  sclerosperma  F.  Muell. 
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C2 
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TS 

Petalostylis  labicheoides  R.  Br. 

— 
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LF  Taxon 

165  PAPILIONACEAE 

HP  Glycine  canescens  F.J.  Herm. 

LS  Psoralea  pustulata  F.  Muell. 

CL  Rhynchosia  minima  (L)  DC. 

TS  Sesbania  cajinabina  (Retz.)  Poiret 

AS  Tephrosia  sp.  (KRN  11672) 

173  ZYGOPHYLLACEAE 

AS  Zygophyllum  ovatum  Ewart  <Sc  J.  White 

185  EUPHORBIACEAE 

MS  Adriana  tomentosa  Gaudich. 

AS  Euphorbia  australis  Boiss. 

DS  Euphorbia  boophthona  C.  Gardner 

AS  Euphorbia  myrtoides  Boiss. 

221  MALVACEAE 

HP  Malvastrum  ameriamum  (L.)  Torrey 
273  MYRTACEAE 

ST  Eucalyptus  camaldulensis  Dehnh 
TS  Melaleuca  glomerata  F.  Muell. 

276  HALORAGACEAE 

AS  Haloragis  gossei  F.  Muell. 

281  AP1ACEAE 

AS  Daucus  glochidiatus  (Labill.)  Fischer, 

C.  Meyer  and  Ave-Lall. 

293  PRIMULACEAE 

AS  *Anagallis  arvensis  L. 

DS  Samolus  junceus  R.  Br. 

DS  Samolus  re  pens  (Forster  (Sc  G.  Forster)  Pers. 

307  CONVOLVULACEAE 

CL  Convolvulus  eruhesccns  Sims 

310  BORAGINACEAE 

AS  Heliotropium  curassavicum  L. 

SS  Trichodesma  zcylanicum  (Burm.  f.)  R.  Br. 

311  VERBENACEAE 

TS  Clerodendron  lanceolatum  F.  Muell. 

315  SOLANACEAE 

AS  Nicotiana  occidentals  Wheeler 

316  SCROPHULAR1ACEAE 

AS  Peplidium  sp.  (KRN  1 1678) 

AS  Stemodia  viscosa  Roxb. 

326  MYOPORACEAE 

TS  M yoporum  acuminatum  R.  Br. 

337  CUCURBITACEAE 

AS  M ukia  maderaspatana  (L.)  M.  Roemer 

341  GOODENIACEAE 

SS  Scaevola  spinescens  R.  Br. 

345  ASTERACEAE 

AS  Angiantfius  milnei  Benth. 

AS  Calotis  hispidula  (F.  Muell.)  F.  Muell. 

AS  Calotis  multicaulis  (Turcz.)  Druce 

AS  Centipeda  minima  (L.)  A.  Braun  (Sc  Asch. 

AS  Flaveria  australasica  Hook. 

AS  Helipterum  strictum  (Lindley)  Benth. 

AS  Pluchea  rubelliflora  (F.  Muell.)  Robinson 

AS  *Sonchus  oleraceus  L 

AS  Streptoglossa  cylindriceps  (J.  Black)  C.R.  Dunlop 

AS  iCraspedia  (KRN  11820) 

AS  Genus  indet.  (KRN  11675) 
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OBSERVATIONS  ON  THE  OSTEOLOGY  AND 
NATURAL  HISTORY  OF  THE  AGAMID  LIZARD 
CTENOPHORUS  FEMORALIS 

By  ALLEN  E.  GREER,  The  Australian  Museum, 

6-8  College  Street,  Sydney  NSW  2000  Australia 

The  Ctenophorus  maculatus  species  group  consists  of  five  species  of  agamid 
lizards  distributed  over  the  arid  regions  of  central  and  western  Australia.  The 
species  are  small  to  medium  in  size,  largely  terrestrial  in  habits  and  generally 
show  strong  colour  matching  to  their  substrate.  They  generally  occupy 
hummock  grass  and  open  low  woodland  habitats  on  sandy  substrates.  They  dig 
burrows  only  for  their  eggs,  and  they  do  not  climb.  When  pursued  they 
generally  run  behind  or  into  clumps  of  low,  dense  vegetation.  The  biology  of 
two  species,  C.  fordi  (Cogger  1974,  1978;  Baverstock  1979)  and  C.  isolepis 
(Pianka  1971)  is  known  in  some  detail,  but  little  beyond  the  basic  taxonomy 
(Storr  1965)  is  known  for  the  remaining  three.  This  note  provides  some 
information  on  the  second  smallest  and  most  geographically  restricted  species 
in  the  group,  C.  femoralis  (Fig.  1).  The  information  is  based  on  observations  of 
57  specimens  from  7  localities  in  the  Australian  Museum  all  of  which  were 
collected  in  early  to  mid-spring  (25  Sept.' 1 7  Oct.)  of  different  years.  The  largest 
sample  consists  of  36  specimens  from  just  west  of  Bullara  homestead  (22  "  41’S, 
114°  02’E) .  The  range  of  C.  femoralis  is  small  (see  below)  and  the  localities  for 
the  specimens  studied  here  are  from  the  northern  end  of  the  range  and 
separated  by  less  than  1°  of  latitude. 

Ctenophorus  femoralis  occurs  only  in  a  relatively  small  area  of  northwestern 
Australia  between  the  Cane  river  and  an  area  southeast  of  Lake  MacLeod 
(Storr  et  ai  1 983).  The  range  extends  over  less  than  3°  of  latitude  just  north  of 
the  Tropic  of  Capricorn  and  lies  within  100  km  of  the  coast.  Ctenophorus 
femoralis  occurs  only  in  open  habitats  and  although  reported  as  occurring  on  a 
variety  of  substrates  —  loose  sand,  heavy  loam,  and  stony,  clayey  soils  (Storr 
1965),  appears  to  be  most  often  associated  with  sand  substrates,  especially 
dunes  (Storr  and  Hanlon  1980;  Storr  etal.  1983;  Storr  and  Harold  1984, 1985). 
At  the  two  localities  where  I  have  observed  the  species  most  closely  — just  west 
of  Bullara  homestead  and  southeast  of  Giralia  homestead,  it  occurred 
predominantly  on  the  crests  and  upper  flanks  of  the  dune,  while  the  only  other 
species  in  the  group  in  each  area,  C.  maculatus  and  C.  rubens,  respectively, 
occurred  primarily  on  the  lower  flanks  and  interdune  areas  (Fig.  2).  Whether 
these  complementary  distributions  reflect  habitat  choice  or  competitive 
interactions  is  unknown.  At  other  localities  C.  femoralis  has  been  recorded 
microsympatrically  with  C.  isolepis  and  C.  maculatus  (Storr  1965). 

The  large  sample  from  just  west  of  Bullara  Homestead  was  X-rayed  for 
osteological  details.  Presacral  vertebrae  ranged  22-24  (x  =  22.9,  SD  =  .42,  N  = 
36);  postsacral  vertebrae  52-59.5  (x  =  55.4,  SD  =  1.79,  N  =  31);  and 
postsacral  vertebrae  with  paired  diapophyses  12- 1 5.5  (x  =  1 3.6,  SD  =  .80,  N  = 
35).  These  counts  are  fairly  typical  for  Australian  agamids  (pers.  obs.).  There 
were  no  significant  sexual  differences  in  any  of  these  features.  Two  of  the  36 
specimens  (5.5%)  X-rayed  had  a  sacral  vertebrae. 

The  phalangeal  formula  for  C.  femoralis  is  2.3.4.53/2.3.4.5.4  (manus/pes)  the 
primitive  condition  for  agamids.  Variation  in  this  feature  is  almost  nonexistant. 
Phalangeal  counts  for  each  digit  in  the  Bullara  sample  were  as  follows  (both 
sides  where  possible):  2(N  =  59)  .3(59)  .4(63)  .5(64)  .3(65)/2(66)  .3(64) 
.4(65)  .5(65)  — 6(1)  .3(66).  Hence  the  only  variation  is  the  one  unilateral  case 
of  6  instead  of  5  phalanges  in  the  fourth  toe  of  the  pes  — an  increase  of  one  over 
the  primitive  number.  This  shows  that  phalanges  can  be  gained  as  well  as  lost  in 
evolution. 

In  the  Bullara  Homestead  sample  males  on  average  were  larger  than  females 
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(mean  SVL  =  47.9  vs  45.4;  SD  =  2.96  vs  2.99,  N  =  21  vs  15;  t  =  2.54,  P  =  .02) . 
In  Ctenophorus  fordi,  the  only  other  member  of  the  C.  maculatus  group  in  which 
sexual  size  dimorphism  has  been  studied,  “females  tend  to  be  somewhat  larger 
than  males”  (Cogger  1975). 

In  the  total  sample,  all  the  specimens  bar  one,  a  female  of  SVL  37  mm,  are 
mature.  The  thirty-four  mature  males  range  from  41  to  53  mm  and  have 
moderate  sized  to  large,  white  to  pale  yellow  testes  and  large,  dark  brown  to 
black  epididymides;  the  twenty-two  mature  females  range  from  43  to  52  mm. 
Of  these  latter,  six  carry  yellow  follicles  and  nine  carry  shelled  oviducal  eggs. 
The  seven  non-gravid  mature  females  (SVL:  44-50  mm,  x  =  46.2)  have 
enlarged  oviducts  but  only  small,  white  to  very  pale  yellow  follicles  and  no 
corpora  lutea;  these  females  are  presumably  either  between  clutches  or 
preovulatory.  The  15  yolkingand  gravid  females  (SVL:  43-52  mm,  x  =  47.5) 
carry  2-3  (x  =  2.1 )  eggs.  None  of  the  nine  females  with  oviducal  eggs  have  any 
enlarged,  yolking  follicles.  There  is  no  relationship  between  female  size  and 


Figure  1:  Ctenophorus  femoralis  from  approximately  5.2  km  SE  of  Giralia  homestead 
(by  road),  W.A.  Photo:  A.E.  Greer. 


Figure  2:  Habitat  of  Ctenophorus  femoralis  approximately  5.2  km  SE  of  Giralia  homestead 
(by  road),  W.A.  C.  femoralis  occurred  predominantly  on  the  dune  crest  and  upper  slopes; 
C.  rubens  occurred  on  the  flats  and  lower  slopes.  Photo:  A.E.  Greer. 
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clutch  size  (r  =  .33,  NS) ;  this  is  in  strong  contrast  to  most  Australian  agamids  in 
which  there  is  a  positive  relationship  (pers.  obs.) .  Mating  was  observed  once,  on 
14  October. 

These  observations  suggest  that  the  animals  mature  within  one  year  (no  distinct 
juvenile  class),  and  that  mating  and  ovulation  occur  in  spring,  presumably 
followed  by  egg  laying.  It  would  appear,  therefore,  that  much  of  the  general 
reproductive  period  coincides  with  the  early  spring  to  mid-summer  dry 
season. 

Whether  or  not  Ctenophoms  femoralis  is  an  annual,  i.e.  experiencing  heavy 
adult  mortality  before  the  second  reproduction  season,  is  unknown.  Certainly 
the  smallest  species  in  the  C.  maculatus  species  group,  C.  fordi ,  is  an  annual 
(Cogger  1974;  Baverstock  1979)  and  the  second  largest,  C.  isolepis,  may  be 
(Storr  1965;  Pianka  1971).  The  fact  that  juvenile  and  apparently  healthy,  active 
adult  C.  femoralis  have  been  observed  together  on  3 1  May  (2.5  km  E  of  Giralia 
Homestead;  G.  Shea,  pers.  comm.)  suggests  that  in  C.  femoralis  at  least  some 
adults  survive  into  the  winter. 
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SPECIMENS  EXAMINED 

Australian  Museum  R  81 299-300:  40  km  from  Port  Hedland  Hwy  on  Giralia 
road  (17  Oct.  1975);  81407-09:  Giralia  Station  (16  Oct.  1978);  101484-85, 
101490,  101582:32.2  km  SE  of  Onslow  by  road  (11-12  Oct.  1981);  101502: 
old  rubbish  tip  on  south  side  of  Onslow  (12  Oct.  1981);  101505-28,  101539- 
47,  101586-88:  approx.  2.7  km  W  of  Bullara  homestead  by  road  (13-14  Oct. 
1981);  101965:  approx.  65  km  S  of  Exmouth  P.O.  by  road  (17  Oct.  1981); 
117620-23,  1 17805-10:  approx.  5.2  km  SE  of  Giralia  homestead  (25-26  Sept. 
1985). 
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FROM  FIELD  AND  STUDY 


Brolgas  on  the  Lyndon  River  —  On  1 2  August,  1 987,  while  crossing  the 
Lyndon  River  on  the  Minilya-Exmouth  road  (113°  58’E,  23°  22’E),  we 
sighted  three  pairs  of  Brolgas  (Gnu  mbicundus).  Two  pairs  were  noted 
about  200  m  west  of  the  river  crossing,  slowly  progressing  downstream. 
One  pair  was  in  the  river  bed,  which,  following  heavy  rains  the  previous 
week,  contained  large  pools  of  water.  The  other  pair  was  observed  feeding 
on  the  southern  bank  of  the  river.  The  third  pair  was  a  further  100  m 
downstream.  Three  days  later  the  birds  were  still  in  the  area,  some  500  m 
upstream  from  the  road  crossing.  The  birds  were  identified  as  Brolgas, 
rather  than  the  Sarus  Crane  (Gnu  antigonc)  by  the  characteristic  darker  legs 
and  entirely  grey  neck. 


In  Western  Australia  the  Brolga  has  a  northern  distribution,  concentrated 
in  the  Kimberley.  However,  a  number  of  observations  have  been  made  in 
the  Pilbara  (Storr  1984,  Rec.  West.  Aust.  Mus.  SuppL  No.  16:22),  with  the 
most  southerly  record  being  8  km  south  of  Onslow.  Serventy  and  Whittel 
(1976:  Birds  of  Western  Australia)  noted  that  prior  to  the  1 920’s  the  Brolga 
appeared  to  have  been  confined  to  the  Kimberley  Division.  Since  then 
there  has  been  a  southern  extension  of  the  range  into  the  Pilbara.  Breeding, 
however,  has  only  been  recorded  in  the  Kimberley. 


Our  recent  sighting,  some  250  km  south  of  Onslow,  represents  a  significant 
continuation  of  the  southerly  extension  of  the  range  of  this  crane. 
Surprisingly,  our  sighting  is  not  the  most  southerly  record  for  the  species.  In 
1952  there  was  an  unusual  combination  of  circumstances  which  led  to 
many  species  of  birds  characteristic  of  the  Kimberley  Division  occurring  in 
the  southern  part  of  the  State.  At  this  time  Brolgas  reached  as  far  south  as 
the  Hamelin  Pool  region  (Storr  1985,  Rec.  West.  Aust.  Mus.  SuppL  No. 
21:21).  This  phenomenal  irruption  of  Kimberley  species  into  the  south 
occurred  during  a  severe  drought  in  1951-52,  following  a  number  of  good 
seasons. 


While  there  was  moderate  winter  rainfall  in  the  Gascoyne  region  in  1987, 
the  absence  of  similar  climatic  extremes  to  the  early  1 950’s,  and  the  lack  of 
other  unusual  range  extensions  into  the  Gascoyne  region,  suggest  that  the 
occurrence  of  Brolgas  on  the  Lyndon  River  was  not  a  chance  event,  but  may 
be  heralding  a  continuation  of  the  southerly  spread  of  the  species. 


We  wish  to  thank  Laurie  Smith  and  Ron  Johnstone  of  the  Western 
Australian  Museum  for  providing  us  with  data  on  the  occurrence  of  Brolgas 
in  the  Pilbara. 


—  K.J.  McNAMARA,  G.W.  KENDRICK,  A.  BAYNES,  W.A.  Museum, 
Francis  Street,  Perth,  W.A.  6000;  E.  FRANKEL,  University  of  Technology, 
Broadway,  N.S.W.  2007;  A.  GALE,  City  of  London  Polytechnic,  London, 
U.K.;  R.  HOLST,  University  of  W.A.,  Nedlands,  W.A.  6009;  J.  LONG, 
University  of  Tasmania,  Hobart,  Tasmania  7000;  J.  MAISEY,  American 
Museum  of  Natural  History,  New  York,  U.S.A. 
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ONTOGENETIC  COLOUR  CHANGE  IN  THE 
GWARDAR,  PSEUDONAJA  NUCHALIS 

By  BRIAN  BUSH,  26  Ayres  Rd.,  Stoneville,  W.A.  6554 


INTRODUCTION 

Gillam,  (1979)  andMengden  (1985)  both  highlight  the  colour  and  pattern 
variability'  in  Pseudonaja  nuchalis.  Mengden  presents  chromosome  and 
electrophoretic  data  suggesting  this  species  may  be  composite,  and  provides 
a  locality  map  for  the  various  colour  morphs.  However,  the  few  localities 
included  for  Western  Australia  suggest  only  a  small  series  of  specimens  was 
available  to  him  for  examination  from  this  State,  and  none  from  the 
Kalgoorlie  Goldfields.  In  this  paper  I  describe  the  development  of  adult 
colour  and  pattern  in  three  hatchling  P.  nuchalis  from  Kalgoorlie,  Western 
Australia  and  include  brief  notes  on  the  local  distribution  of  the  morphs 
common  to  this  region. 

The  three  P.  nuchalis  used  in  this  study  are  referred  to  as  A,  B  and  C 
respectively. 


THE  HATCHLINGS 

Collection  —  In  late  1984  I  was  advised  of  a  seasonal  snake  problem 
occurring  in  the  grounds  of  the  Kalgoorlie-Boulder  Racing  Club.  In  late 
summer  numerous  small  snakes  invade  the  buildings  and  surrounds  to  the 
extent  that  several  may  be  seen  simultaneously  vanishing  down  floorboard 
cracks  and  through  ventilator  gratings  when  disturbed.  On  23  February 
1 985  I  visited  the  racecourse  and  collected  five  live  P.  nuchalis  and  removed 
three  dead  specimens  from  spider’s  webs.  Three  of  the  live  snakes  were 
retained,  the  other  two  were  released  on  the  outskirts  of  Kalgoorlie  away 
from  human  habitation. 

Description  —  All  eight  snakes  were  of  hatchling  size,  219-242  mm  snout- 
vent  length  (SVL),  and  were  indistinguishable  in  colour  and  pattern,  being 
reddish-brown  dorsally  with  herringbone  pattern  and  the  greater  part  of  the 
head  black  (see  Figure  1),  extending  for  9-1 2  dorsal  scales  behind  parietals. 
Belly  was  pale  yellow  with  numerous  distinctive  orange  spots.  The  ventral 
and  subcaudal  scale  numbers  in  the  three  retained  for  observation  were  A 
=  218,  62;  B  =  218,  61;  and  C  =  21 3,  62. 

Captive  maintenance  —  All  three  were  housed  in  glass  aquaria  measuring 
60  x  30  x  30  cm  with  a  coarse  white  sand  substrate  and  a  piece  of  bark  for 
cover.  An  electric  blanket  was  placed  beneath  the  aquaria  to  promote  win¬ 
ter  feeding.  From  the  outset  they  preyed  readily  on  small  skinks:  Herniergis 
peronii  and  Morcthia  obscura  initially  and  as  their  growth  increased, 
Ctenotus  labillardieri.  During  feeding  the  prey  was  always  restrained  with 
body  coils.  Winter  feeding,  encouraged  by  the  artificial  heating  allowed  the 
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growth  of  these  snakes  to  exceed  that  recorded  in  P.  nuchalis  measured  in 
the  wild  (Figure  2). 


Figure  1.  Growth  rate  of  captive  P.  nuchalis  juveniles  (A,  B  &.  C)  compared  with  inferred 
growth  of  wild  R  nucluilis  (broken  line)  based  on  measurements  of  snakes  recorded  in  the 
wild.  Although  the  captive  snakes’  growth  exceeded  the  wild  snakes  during  winter,  the  wild 
snakes  displayed  comparable  growth  at  12  months.  Snake  C  died  on  29/10/85. 


Figure  2.  The  head  and  neck  region  of  the  3  captive  P.  nuchalis  (A-C)  illustrating  ontogenetic 
increase  or  decrease  in  black  pigment  at  (1)  hatching,  (2)  4  months  and  (3)  8  months. 
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SUBADULT  COLOURATION 

The  following  descriptions  were  recorded  in  Oct/Nov  when  snakes  were 
about  8  months  of  age. 

Snake  A  —  SVL500  mm.  Dorsally  pale  brown  with  strong  herringbone 
pattern  and  black  nuchal  chevron.  Neck  marginally  darker  immediately 
following  chevrons  (for  photograph  of  similarly  coloured  specimen  see 
Mengden  1985:  197D  and  Figs.  6C  &.  6D).  The  subadult  colouration  of 
this  snake  suggests  its  adult  colour  will  be  typical  of  the  local  northern 
morph:  monotonal  fawn  to  creamish-yellow  with  or  without  herringbone 
pattern  but  includes  nuchal  chevron  at  most  or  a  few  dark  nuchal  scales 
at  least. 

Snake  B  —  SVL525  mm.  Dorsally  orange  with  strong  herringbone  pattern 
and  black  head  and  neck  for  20  dorsals  behind  parietals.  This  morph  is  illus¬ 
trated  by  Mengden  (1985:  197A),  and  is  typical  of  the  majority  of  P. 
nuchal  is  south  of  Kalgoorlie.  The  black  neonatal  head  markings  were 
retained  in  this  individual  during  the  development  of  the  black  neck  and 
darkening  of  the  pale  parts  of  the  head. 

Snake  C  —  SVL  623  mm.  As  for  Snake  B  except  the  black  neonatal  head 
markings  faded  almost  completely  as  the  neck  region  darkened.  At  4  mon¬ 
ths  this  individual  had  a  distinct  collar,  however  at  8  months  the  head  was 
almost  as  dark  again  as  at  hatching.  The  black  on  neck  extended  for  1 9  dor¬ 
sals  behind  parietals. 


Figure  3.  Distribution  map  of  the  colour  morphs  of  F.  nuchalis  recorded  in  the  Eastern 
Goldfields  of  Western  Australia. 
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DISCUSSION 

The  subadult  colouration  of  Snake  A  is  of  particular  interest  considering  its 
neonatal  colour  was  identical  to  Snakes  B  and  C.  Juveniles  from  north  of 
Kalgoorlie,  where  I  have  only  observed  a  single  subadult  P.  nuchalis  with  the 
orange  body  and  black  head,  tend  to  be  pale  yellow  rather  than  the  reddish- 
brown  of  those  south  of  Kalgoorlie.  However,  here  the  pale  subadult 
colour  has  occurred  in  a  snake  that  was  reddish-brown  as  a  hatchling.  This 
individual  paled  progressively  after  each  slough  and,  although  the  dark 
neonatal  head  markings  were  still  obvious,  at  SVL  310  mm  it  had  changed 
to  the  subadult  colouration  dorsally.  Snake  A  illustrates  how  rapid  colour 
changes  can  occur  in  this  species  and  causes  me  to  consider  my  data  on 
juveniles  from  north  of  Kalgoorlie  more  closely.  These  measured  325- 
352  mm  (except  “carinata”  morph  collected  at  Kookynie  on  27/2/82,  SVL 
226  mm)  and  therefore  could  have  been  reddish-brown  at  hatching.  It  is 
not  possible  to  determine  if  any  of  the  snakes  removed  from  the  racecourse 
are  siblings.  It  is  just  as  likely  they  hatched  from  eggs  deposited  communally 
by  two  or  more  females. 

The  ontogenetic  change  in  head  and  neck  colour  in  Snake  C  suggests  the 
local  population  to  be  polymorphic  rather  than  composite.  At  the  stage  in 
the  development  of  its  subadult  colour,  when  the  head  had  commenced 
darkening,  the  black  nuchal  chevron  was  distinct.  Except  for  the  orange 
body,  development  to  this  stage  parallelled  that  in  Snake  A,  allowing  it  to  be 
placed  with  Mengden’s  “pale  head,  grey  nape”  morph.  Locally  this  morph  is 
the  subadult  colouration  of  his  “southern”  morph  with  nuchal  chevron. 
Although  the  black  head  and  neck  is  most  often  accompanied  by  an  orange 
dorsum,  south  of  Kalgoorlie  individuals  also  occur  with  a  pale  yellow  dor¬ 
sum  and  black  head  and  neck.  This  variant  of  the  “orange  with  black  head” 
morph,  along  with  the  colouration  of  Snake  C  during  present  study,  appear 
as  intergrades  between  the  two  morphs  most  common  in  this  region.  Also 
in  this  region  are  monotonal  dark  brown  individuals  with  or  without  black 
nuchal  scales. 

Figure  1  depicts  the  increase  or  decrease  in  black  pigment  on  the  head  and 
neck  in  the  three  Kalgoorlie  P.  nuchalis  from  hatchling  to  subadult.  By  com¬ 
paring  A  (iii)  and  C  (ii)  the  similarities  in  ontogenetic  colour  change  in 
these  two  morphs  can  be  seen.  However,  as  adults  they  display  little 
resemblance. 

Figure  3  is  a  map  of  the  four  colour  morphs  I  have  recorded  in  this  region. 
The  orange  with  black  head”  morph  predominates  in  the  south,  which  is 
the  southernmost  extension  of  distribution  in  P.  nuchalis  in  this  region,  and 
is  rare  in  the  north.  However,  as  illustrated  by  Mengden  (1985,  Fig.  7),  on 
an  overall  distribution  map  of  this  species,  this  morph  occurs  widely  bet¬ 
ween  Lats.  20°  and  32°S. 

In  P  affinis,  P.  nucluilis  and  P.  tcxtilis  banded  hatchlings  occur.  These  bands 
tend  to  fade  completely  in  tcxtilis  prior  to  adulthood  (Cogger  1975), 
occasionally  retained  in  affinis  (pers.  obs.)  and  often  retained  in  nuchalis 
(see  Storr  et  al  1986  pi.  18),  hence  the  banded  and  “carinata”  morphs  in 
this  species. 

In  conclusion,  on  present  study,  the  “southern”,  “pale  head,  grey  nape”, 
orange  with  black  head  and  ‘carinata”  morphs  are  all  colour  variants  of  P. 
nuchalis.  The  chromosome  and  electrophoretic  differences  recorded  by 
Mengden  may  require  further  investigation  by  sampling  the  various  colour 
morphs  in  those  areas  where  two  or  more  occur  together. 
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LAND  BIRDS  AT  MONKEY  MIA,  PERON  PENINSULA, 
WESTERN  AUSTRALIA  1985-1987 

By  M.G.  BROOKER,  CS1RO  Division  of  Wildlife  and  Ecology, 

LMB  No.  4,  P.O.  Midland,  W.A.  6056 

INTRODUCTION 

The  terrestrial  flora  and  fauna  of  the  Shark  Bay  region  are  of  special 
biogeographical  and  conservational  interest.  The  South  West  and  the 
Eremaean  Botanical  Provinces  meet  here;  the  region  represents  the 
northern  and  southern  limits  for  some  animals,  and  its  numerous  islands 
and  peninsulas  are  important  refuges  for  several  rare  species.  Davies  and 
Chapman  (1975)  and  Storr  (1985)  have  summarised  what  is  known  of  its 
avifauna.  This  paper  presents  further  information  obtained  during  1 1  visits 
over  a  three-year  period  on  land  birds  at  Monkey  Mia  on  the  eastern  coast 
of  Peron  Peninsula. 

STUDY  AREAS  AND  METHODS 

A  40  ha;  study  site  was  established  in  1985  to  study  Thick-billed 
Grasswrens  Amytomis  textilis  adjacent  to  the  Monkey  Mia  Caravan  Park 
(25°48,S,  1 13°43'E).  Three  vegetation  elements  were  represented:  coastal 
dune,  coastal  white  sandplain  and  red  sandplain,  and  these  are  described 
and  mapped  by  Brooker  ( 1 988) .  The  area  has  a  low  rainfall  characterised  by 
fairly  reliable  winter  rains  with  occasional  heavy  summer  rains  e.g.  February 
1986. 

The  dates  of  visits  were: 

1985:  26-31  Jan.,  17-24  Apr.,  24-31  JuL,  27-30  Aug.,  1-3  Oct. 

1986:  6-10  Jan.,  20-28  May,  5-13  Aug.,  28  Aug.-2  Sept. 

1987:  12-17  Jan.,  10-13  Aug. 

As  well  as  recording  species  present  on  each  visit,  mist-nets  were  set  on  the 
site  systematically  in  April  and  July  1985,  and  May  1986,  and 
opportunistically  during  other  visits.  In  all,  318  birds  representing  25 
species  were  netted.  Of  these,  248  birds  of  19  species  were  colour- 
banded. 


RESULTS 

No  Emus,  Dromaius  novaehollandiae ,  were  seen  in  the  area  but  old  faeces 
were  recorded  in  July  1985.  P.  Curry  (pers.  comm.)  recorded  a  male  with 
three  c.  4  month  old  chicks  on  Peron  Peninsula  in  November  1982. 
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Diurnal  raptors  were  scarce  apart  from  Australian  Kestrels,  Falco 
cenchroides,  which  were  seen  during  all  visits.  An  Osprey,  Pandion  haliaetus , 
was  recorded  in  July  1985,  Collared  Sparrowhawks,  Accipiter 
cirrhocephaliis ,  in  April  1985  and  May  1986,  White-bellied  Sea-Eagles, 
Haliaeetus  leucogaster ,  in  May  1986  (one  juvenile,  one  adult)  and  August 
1986  (one  adult),  Wedge-tailed  Eagles,  Aquila  audax ,  in  August  1986  and 
Little  Eagles,  Hieraaetus  morphnoides ,  in  January  1985  and  May  and  August 
1986. 

A  large  quail  was  observed  in  April  1985  and  several  were  seen  during 
January  1987  in  swampy  areas  on  the  white  sandplain.  A  single  Banded 
Lapwing,  Vanellus  tricolor ,  was  seen  in  July  1985. 

Common  Bronzewings,  Phaps  chalcoptera ,  were  present  during  most  visits 
and  Crested  Pigeons,  Ocyphaps  lophotes ,  were  numerous  on  all  visits  in 
flocks  up  to  14- 

Only  three  species  of  parrots  were  recorded.  A  small  flock  (3-4)  of  Galahs, 
Cacatua  roseicapilla ,  was  present  on  six  of  the  1 1  visits,  with  a  flock  of  10  in 
August  1986.  No  sightings  were  made  during  the  three  January  visits.  Three 
Regent  Parrots,  Polytclis  anthopcplus ,  were  seen  feeding  on  mistletoe  fruit 
on  28  May  1 986,  and  a  flock  of  20  was  recorded  later  on  the  same  day.  One 
flock  of  Budgerigars,  M elopsittacus  undulatus ,  was  observed  in  January 

1985.  Wilf  Mason  of  the  Caravan  Park  reported  small  green  parrots 
( Neophema  sp.)  in  the  coastal  dunes  prior  to  January  1985. 

Pallid  Cuckoos,  Cuculus  pallidus ,  were  recorded  only  in  August  1985.  Two 
Black-eared  Cuckoos,  Chrysococcyx  oscidans ,  were  present  in  May  1986 
and  one  was  netted.  HorsfiekPs  Bronze-Cuckoos,  Chrysococcyx  basalis , 
were  seen  in  July  and  August  1985,  and  January  and  August  1986,  and 
successfully  parasitised  two  pairs  of  Thick-billed  Grasswrens  in  August 

1986. 

A  Tawny  Frogmouth,  Podargus  strigoides ,  was  seen  in  April  1985  and 
Australian  Owlet-nightjars,  Aegotheles  cristatus ,  were  heard  in  August 

1985. 

Four  Fork- tailed  Swifts,  A  pus  pad  ficus,  were  seen  at  Monkey  Mia  on  19 
April  1985.  White-backed  Swallows,  Cheramoeca  leucostemum ,  usually 
single  birds,  were  seen  in  July  and  August  1985,  August  1986  and  January 

1987.  Welcome  Swallows,  Hirundo  neoxena ,  and  Tree  Martins,  Cecropis 
nigricans ,  were  present  on  all  visits. 

Richard's  Pipits,  Anthus  novaeseelandiae ,  were  numerous  on  the  coastal 
dunes  and  beach  but  were  recorded  only  twice  on  the  red  and  white 
sandplains. 

Black-faced  Cuckoo-shrikes,  Coracina  novaehollandiae ,  were  present 
during  two  visits  (May  and  August  1986).  White-winged  Trillers,  Lalage 
sueurii ,  were  recorded  on  two  days  of  the  July  1985  visit. 

Southern  Scrub-robins  Drymodes  brunneopygia  were  always  present  and, 
although  nine  were  netted,  some  unbanded  birds  were  seen  during  each 
visit.  The  longest  distance  between  sightings  of  one  marked  individual  was 
400  m.  Red-capped  Robins,  Petroica  goodenovii,  were  seen  in  April  and  July 
1985  and  a  pair  of  Hooded  Robins,  M elanodryas  cucullata ,  was  present  in 
January  1987.  Rufous  Whistlers,  Pachycephala  rufiventris ,  were  scarce  — 
they  were  not  heard  calling  and  no  adult  males  were  recorded.  Three  were 
netted  in  April  1985,  one  in  May  1986  and  a  single  bird  was  seen  in  August 

1986.  Storr  (1985)  reported  that  this  species  is  'casual’  on  the  Peninsula  in 
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winter.  Grey  Shrike-thrushes,  Colluricincla  harmonica  were  recorded 
during  most  visits  and  five  were  colour-handed.  Grey  Fan  tails,  Rhipidura 
fuliginosa  were  seen  on  three  visits  in  1 985  (April,  July  and  August)  and  in 
August  1987.  Five  Willie  Wagtails,  Rhipidura  leucophrys,  were  colour- 
banded  and  two  individuals  were  re-sighted,  three  and  five  months  after 
capture.  This  species  was  always  present  and  unhanded  birds  were  seen  on 
each  trip.  A  nest,  ready  for  eggs,  was  found  on  8  August  1 986  and  two  nests, 
each  containing  three  nestlings,  on  10  August  1987.  Chiming  Wedgebills, 
Psophodes  occidentalis,  were  numerous  (18  were  colour-handed),  especially 
on  the  red  sandplain  and  were  observed  carrying  nest  material  in  earlv 
August  1986. 

White-browed  Babblers,  Ponuitostomus  superciliosus,  were  found  on  both 
red  and  white  sandplain.  Twenty-six  individuals  were  colour-banded  and 
there  appeared  to  be  about  40  birds  in  four  groups  on  the  study  area.  The 
median  distance  between  re-sightings  of  banded  birds  was  210  m  (n=  19). 
Nests  containing  eggs  and  nestlings  were  found  in  August  1985  and 
1986. 

Variegated  and  White-winged  Fairy-wrens,  Malurus  lambcrti,  and  M. 
leucopterus,  occurred  throughout  the  study  area,  although  White-winged 
were  more  numerous  on  the  white  sandplain  and  coastal  dunes.  A  fledgling 
Variegated  was  seen  on  13  January  1987  and  a  nest  with  two  chicks  was 
found  in  August  1987.  A  White-winged  was  nest-building  on  8  August 
1986. 

Some  aspects  of  the  biology  and  conservation  of  Thick-billed  Grasswrens 
in  the  Shark  Ray  region  are  given  in  Brooker  ( 1 988) .  They  were  numerous 
(>2  birds  per  ha)  at  Monkey  Mia,  were  found  in  all  habitats,  even  feeding 
on  the  beach  and  they  nested  successfully  within  100  m  of  the  Caravan 
Park. 

White-browed  Scrubwrens,  Sericomis  frontalis,  were  the  most  numerous 
avian  species  on  the  study  area,  rivalled  only  by  Grasswrens  and  Singing 
Honeyeaters.  During  the  systematic  mist-netting  in  April  and  J uly  1 985  and 
May  1986,  55  individuals  were  captured.  As  the  population  still  contained 
some  unhanded  birds,  the  minimum  estimate  of  density  was  3.1  per  ha 
which  is  higher  than  that  reported  by  Ambrose  ( 1 985)  on  nearby  Hamelin 
Station(26c  25'S,  1 14°  15'E;  0.4-2. 3  birds/ha)  butwas  within  the  ranges  he 
found  at  more  mesic  sites  at  Eyre  ( 32 c  1  5'S,  1 26°  20'E;  1 .7-5.3  birds/ha)  and 
Rockingham  (32  20  S,  1  1  5  55  E;  1. 4-4.8  birds/ha).  The  body  weights  of 
black-lored  (males)  and  brown-lored  (females  and  juveniles)  birds  are 
shown  in  Table  1 .  The  sample  of  birds  caught  in  April  1 985  was  significantly  • 
lighter  in  weight  than  those  in  July  1985  and  May  1986,  as  were  Grasswrens 
(Brooker  1988).  The  Scrubwrens  weighed  at  Monkey  Mia  (Table  1) 
tended  to  be  heavier  than  those  recorded  at  Hamelin  (males  10.2±0.9  gm; 
females  10.0±0.9  gm)  by  Ambrose  (1985).  However  there  was  no 
difference  between  the  two  populations  in  measurements  of  folded  wing  or 
tail.  For  males  at  Monkey  Mia,  mean  folded  wing  length  was  52. 8±  1 .3  mm 
(n  =  26)  versus  52.4±3.0  mm  (n  =  42)  on  Hamelin,  tail  length  was 
49.5+1.4  mm  (n=22)  versus  48.6+5.2  mm  (n  =  70).  The  median  for  the 
maximum  distance  between  retraps  and/or  re-sightings  for  black-lored 
birds  (n=  10)  was  200  m  (range  50-3 10)  and  for  brown-lored  (n  =13),  200 
m  (range  90-400).  Nestlings  and  fledglings  were  found  in  early  August  1986 
and  1987. 


31 


Table  1.  Body  weights  for  White-browed  Scrubwrens  at  Monkey  Mia. 


DATE 

BLACK  LORES 

BROWN 

LORES 

n 

xis.e. 

n 

xts.e. 

April  1985 

19 

10.3+0.4 

n 

9.610.4 

July  1985 

6 

11.1+0.3 

9 

10.2±0.6 

Jan.  1986 

2 

10.6 

1 

10.5 

May  1986 

9 

1 1.2±0.5 

8 

10.4±0.4 

Aug.  1986 

2 

11.2 

1 

10.9 

Nov.  1986 

4 

10.6+0.5 

— 

TOTAL 

42 

10.7±0.6 

30 

10.1+0.6 

One  Calamanthus,  Sericomis  fidiginosus ,  was  recorded  on  the  white 
sandplain  adjacent  to  coastal  dunes  in  August  1985.  A  single  bird  netted  in 
April  1985  was  the  only  record  for  the  Western  Gerygone,  Gerygone  jusca. 
Inland  Thornhills,  Acanthiza  apicalis ,  were  found  in  all  habitats.  Eight  were 
netted  and  three  recaptured.  The  median  distance  between  re-sightings 
was  180  m  (n  =  8),  and  the  maximum  distance  travelled  was  310  m.  A  bird 
was  seen  carrying  food  on  5  August  1986.  One  or  more  birds  consistently 
and  expertly  imitated  the  calls  of  Horsfield’s  Bronze-Cuckoo  in  May  1986, 
a  time  when  the  cuckoos  were  not  recorded. 

The  Singing  Honeyeater,  Lichenostomus  virescens ,  was  the  only  honeyeater 
always  present  on  the  study  area.  In  all,  48  were  colour-banded  but  only  five 
were  re-sighted  on  subsequent  trips.  A  nest  with  two  eggs  was  found  on  6 
August  1986  and  fledglings  were  seen  in  January  1986  and  1987.  Only  one 
Spiny-cheeked  Honeyeater,  Acanthagenys  ntfogularis ,  was  observed  during 
1985  (April)  but  they  were  present  in  May  and  August  1986,  being 
especially  numerous  in  May  and  were  also  present  in  January  1987.  A 
Brown  Honeyeater,  L ichmera  irulistincta ,  netted  in  May  1986,  was  the  only 
record.  White-fronted  Honeyeaters,  Phylidonyris  albifrons ,  were  numerous 
in  May  1986  (seven  were  netted).  The  only  other  records  for  this  species 
were  in  January  1 987.  Pied  Honeyeaters,  Certhiorryx  variegatus  were  present 
in  January,  May  and  August  1986  and  January  1987  but  were  numerous 
only  in  May  1986. 

Two  Crimson  Chats,  Ephthianura  tricolor ,  were  observed  on  25  May  1986, 
flying  north  and  two  were  present  on  10  August  1987.  Mistletoebirds, 
Dicacum  himndinaceum  were  present  in  January  and  April  1 985  and  January 
and  May  1986. 

Yellow'  White-eyes,  Zostcrops  lutea ,  w'ere  observed  in  January  1985  and 
August  1986  and,  in  both  cases,  appeared  to  be  birds  in  transit.  Silvereyes, 
Z.  lateralis ,  were  present  in  low  numbers  on  most  visits. 

Some  Zebra  Finches,  Poephila  guttata ,  wfere  always  present,  with  flocks  of  up 
to  15  in  May  1986.  A  nest  was  being  built  on  10  August  1987. 

The  Masked  Woodswallow,  Artamus  personatus ,  was  the  only 
woodswrallow  seen  —  a  flock  on  19  April  1985,  the  day  of  the  Fork-tailed 
Swifts. 

Little  Crows,  Com is  bennetti ,  were  seen  on  all  trips,  with  a  flock  of  50  in 
May  1986.  They  nested  on  the  radio-telephone  mast  at  Monkey  Mia  in 
1985  (July:  eggs;  August:  3  large  nestlings),  in  1986  (August:  2  nestlings) 
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and  in  August  1987  (2  large  nestlings).  One  of  the  parents  at  this  nest, 
probably  the  female,  was  missing  its  right  foot  but  appeared  to  nest 
successfully  in  each  year.  Another  nest  with  five  eggs  was  found  on  31 
August  1986. 


DISCUSSION 

Of  54  species  of  land  birds  recorded  at  Monkey  Mia,  24  appear  to  be 
sedentary  on  the  major  habitat,  red  sandplain.  This  compares  with  34 
sedentary  species  on  similar  habitat  (dense  Acacia  scrub)  near  Carnarvon 
(Brookerand  Estbergs  1976)  and  at  least  36  (pers.obs.)  in  red  sandplain  on 
Hamelin  Station  (26°24,S,  1 14°28'E).  However  the  guild  of  insectivores 
which  take  some  or  all  their  prey  from  the  ground  was  well  represented  at 
Monkey  Mia  (at  least  12  species)  compared  with  at  least  16  species  near 
Carnarvon  and  at  least  17  on  Hamelin  Station. 

Most  of  the  sedentary  species  of  birds  previously  known  on  Peron  Peninsula 
were  present  at  Monkey  Mia.  Exceptions  include  the  Malleefowl  Leipoa 
ocellata  and  Bush  Thick-knee  Burhinus  magnirostris  which  have  not  been 
recorded  on  the  Peninsula  since  1943  (Davies  and  Chapman  1975)  and  the 
Samphire  Thornhill  Acanthiza  iredalei  which  favours  samphire  flats  not 
represented  at  Monkey  Mia. 

The  Little  Eagle,  Regent  Parrot,  Budgerigar,  Tawny  Frogmouth,  Australian 
Owlet-nightjar  and  White-winged  Triller  were  not  recorded  for  Peron 
Peninsula  by  Davies  and  Chapman  (1975)  or  Storr  (1985).  The  Regent 
Parrot  sighting  represented  a  northern  extension  of  range  from  “23  km  ENE 
of  Tamala”  (Storr  1 985) .  This  species  appears  to  wander  considerably  from 
the  normal  range  shown  by  Blakers  et  al.  (1984)  (see  also  Brooker  et  al. 
1979;  Jaensch  1986).  The  Yellow  White-eye  occurs  farther  south  than 
Guichenault  Point  as  reported  by  Storr  (1985). 

The  family  Psittacidae  is  under-represented  on  Peron  Peninsula  compared 
with  other  arid  areas  in  Australia  and  this  may  be  due  to  the  lack  of  suitable 
nesting  hollows.  The  only  common  parrot  was  the  Galah  which  can  nest  in 
hollows  in  cliffs  on  the  Peninsula  (pers.  obs.,  W.  Mason  pers.  comm.).  The 
paucity  of  roosting  and  nesting  hollows  probably  also  explains  the  absence 
of  Boobooks  Ninox  novacseelandiae. 

The  observations  reported  here  illustrate  the  influence  of  relatively  rare 
climatic  events  (in  this  case,  effective  summer  rainfall)  on  the  distribution 
and  abundance  of  some  nectarivorous  and  frugivorous  species  in  this  arid 
region.  Good  summer  rain  occurred  once  during  the  study  in  February 
1986.  In  the  following  May  at  least  eight  species  of  shrubs  were  flowering 
and/ or  fruiting.  Spiny-cheeked,  White-fronted  and  Pied  Honeyeaters  were 
more  numerous  at  Monkey  Mia  in  May  1986  than  on  any  other  visit  and 
Regent  Parrots  and  Brown  Honeyeaters  were  recorded  only  at  this  time. 
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BREEDING  OF  THE  BANDED  STILT  IN  THE 
WESTERN  AUSTRALIAN  GOLDFIELDS  DURING  1986 

By  DAVID  PEARSON,  Department  of  Conservation  and 
Land  Management,  P.O.  Box  366,  Kalgoorlie,  W.A.  6430 

The  few  published  records  of  breeding  of  the  Banded  Stilt,  Cladorhynchus 
leucocephala  indicate  it  nests  in  colonies  on  sandy  islands  or  spits  in  large 
inland  salt  lakes,  after  they  have  filled  in  response  to  heavy  rainfall.  In  the 
Goldfields  region  of  Western  Australia,  breeding  and  attempted  breeding 
have  been  recorded  irregularly;  records  were  summarised  by  Burbidge  and 
Fuller  (1982). 

Intense  rainfall  throughout  the  Eastern  Goldfields  (Fig.  1)  during  June 
1986  (Table  1)  filled  many  saltlakes  in  the  area,  however  stilt  breeding  was 
not  detected  until  September  1986,  when  thousands  of  flightless  chicks 
fled  the  receding  waters.  On  10  September,  a  flock  of  several  hundred 
chicks  trotted  south  through  the  town  of  Menzies  before  dispersing  into 
bush  or  expiring  along  the  roadside. 

Subsequently,  several  visits  were  made  to  the  area  to  locate  breeding  sites. 
Landholders  in  the  area  were  also  contacted  in  an  endeavour  to  find 
breeding  colonies.  Many  reported  juvenile  stilts  at  their  dams,  but  none 
were  sure  of  their  origin. 


Table  1:  Rainfall  (mm)  from  Stations  around  Lake  Ballard,  Marclvjuly  1986. 


Station 

Mar 

Apr 

May 

Jun 

Jul 

Yearly 

Total 

Mean  Yearly 
Rainfall 

Jeedamya 

5 

2 

8 

102 

22 

197 

218  (1925-1986) 

Menzies  Post  Office 

16 

5 

9 

113 

25 

270 

239  (1986-1985) 

Riverina 

19 

8 

14 

101 

27 

246 

260  (1964-1986) 

On  1 1  th  September,  a  trip  was  made  to  the  Menzies  area.  Flightless  chicks 
in  small  groups  were  observed  along  the  main  road  from  28  km  south  to  32 
km  north  of  Menzies.  Only  one  adult  bird  was  seen,  accompanying  a  group 
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Figure  1:  Saltlakes  and  Localities  in  the  Menzies  area. 


of  over  one  hundred  chicks  near  Like  Ballard. 

On  13th  September,  a  visit  was  made  to  Lake  Ballard.  Many  thousands  of 
juvenile  stilts  of  various  ages  were  present  in  several  expanses  of  shallow 
water.  Groups  of  stilts  were  moving  south-east,  leaving  the  lake  and  striking 
across  country  through  the  surrounding  bluebush  shrubland.  Two  chicks 
picked  up  off  the  road,  banded  and  released  on  the  lake  were  recaptured 
only  two  hours  later  some  4  km  east  on  the  lake.  The  lake  shore  was  littered 
with  dead  chicks  and  there  was  evidence  of  predation  by  foxes,  which  had 
waded  out  to  islands  through  water  up  to  20  cm  deep.  Stilt  chicks  were  also 
observed  to  be  taken  by  Wedge-tailed  Eagles  ( Aquila  audax ),  Spotted 
Harriers  (Circus  assimilis )  and  an  unidentified  corvid. 

On  17th  September,  a  V/2  hour  flight  was  made  from  Kalgoorlie  over  Lakes 
Goongarrie,  Marmion  and  Ballard.  Flocks  of  several  hundred  juvenile  (but 
flighted)  stilts  were  observed  on  vast  shallow  sheets  of  water  in  the  south¬ 
eastern  corner  of  Like  Goongarrie  and  in  the  centre  of  Lake  Marmion. 
Large  numbers  of  dead  chicks  were  also  visible  at  the  western  end  of  Lake 
Marmion. 

No  breeding  sites  in  Like  Ballard  were  detected,  although  three  seemingly 
suitable  islands  were  noted  for  a  later  ground  search.  Nine  islands  were 
inspected  on  18th  September,  along  the  south-eastern  arm  of  the  lake.  No 
breeding  colony  was  located,  however  several  stilt  eggs  were  found  washed 
up  on  the  island  shores,  indicating  nesting  had  occurred  within  the  lake. 

By  late  September,  the  stilts  had  dispersed  throughout  the  Goldfields. 
Hundreds  were  present  on  saltlakes  around  Kalgoorlie  as  well  as  freshwater 
bodies  such  as  dams  and  sewerage  ponds. 

A  comparison  was  made  between  rainfall  data  from  pastoral  stations  in  the 
Menzies  area  and  known  breeding  records.  This  indicated  that  the 
incidence  of  suitable  rainfall  events  to  stimulate  breeding  was  such  that 
breeding  in  the  area  has  probably  been  frequently  overlooked. 
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THE  DIET  OF  RAINBOW  TROUT  IN  WUNGONG  DAM, 
WESTERN  AUSTRALIA 

By  B.J.  PUSEY1’2  and  P.F.  MORRISON,  Department  of  Zoology,  The 
University  of  Western  Australia,  Nedlands,  Western  Australia  6009. 

ABSTRACT 

The  stomach  contents  of  42  adult  Rainbow  Trout  (Salmo  gairdneri), 
collected  over  a  twelve  month  period,  were  examined.  Of  these,  35  were 
found  to  contain  some  food.  Freshwater  crayfish  were  the  most  important 
item  by  weight  (80%)  and  occurred  in  37%  of  all  stomachs  examined.  The 
majority  of  insects  contributing  to  the  diet  were  terrestrial  in  origin,  with 
Coleoptera  the  most  important  in  terms  of  both  weight  and  frequency  of 
incidence.  Native  fishes  and  frogs  were  also  present  in  the  diet. 


INTRODUCTION 

Rainbow  trout,  Salnw  gairdneri,  were  first  introduced  to  Western  Australia 
in  1930  (Fraser  1952)  and  subsequent  stocking  of  hatchery-raised  fry  and 
eyed-ova  has  enlarged  their  distribution  to  include  many  of  the  large  dams 
and  rivers  of  the  south-west  of  Western  Australia.  Very  little  is  known  about 
the  impact  of  this  species  on  the  native  fish  fauna  of  Western  Australia,  in 
contrast  to  the  large  amount  of  information  amassed  in  the  eastern  states  of 
Australia  and  in  New  Zealand  on  the  effects  of  this  and  other  exotic  fish 
species.  N umerous  studies  have  shown  that  trout  have  eliminated  or  at  least 
strongly  affected  native  fish  populations,  especially  those  of  the  Galaxiidae 
(Frankenberg  1966;  McDowall  1968;  Cadwallader  1975:  Tilzey  1976: 
Jackson  and  Williams  1980). 

The  only  published  information  on  the  diet  of  trout  in  Western  Australia  is 
that  of  Jenkins  (1952)  and  is  based  on  a  small  sample  size.  Jenkins  (op.  cit.) 
stressed  the  need  for  further  research  in  this  state  ostensibly  to  solve  the 
problem  of  trout  acclimatization  but  also  to  determine  the  effect  of  this 
species  on  the  natural  environment. 


METHODS 

Adult  trout  were  collected  by  gill  netting  (mesh  size  —  10  cm)  in  the 
Wungong  Dam,  35  km  south-east  of  Perth.  This  reservoir  is  for  domestic 
supply  and  is  vested  in  the  Water  Authority  of  Western  Australia.  It  has  a 
surface  area  of  approximately  8.4  km2  and  an  average  depth  of  35  metres. 
The  dam  is  fed  by  five  streams,  the  largest  of  which  is  Wungong  Brook. 

Nets  were  set  in  about  5  metres  of  water  in  the  early  evening  and  checked 
after  four  hours.  The  stomachs  of  trout  caught  during  this  period  were 
removed  and  preserved  in  4%  formalin. 

Stomach  contents  were  sorted  in  the  laboratory  and  food  items  identified 
and  weighed.  Insects  were  identified  to  family  only  where  it  was  necessary 
to  distinguish  between  terrestrial  and  aquatic  representatives.  Crustaceans, 
fishes  and  amphibians  were  identified  to  generic  or  specific  level.  The 

1#  Current  address  —  Centre  for  Catchment  and  In-Stream  Research, 
Griffith  University,  Nathan  QLD,  4111. 

2. 

*  All  correspondence. 
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frequency  of  incidence  and  the  proportion  by  wet  weight  were  estimated 
for  each  food  item  from  only  those  stomachs  that  contained  food. 

RESULTS  AND  DISCUSSION 

A  total  of  42  fish,  3  5  of  which  had  stomachs  containing  food,  were  collected 
throughout  the  study  period  (October  1985-October  1986).  Table  1 
indicates  that  the  marron  (Chcrcix  tcnuimamis)  was  by  weight,  the  most 
important  food  item  and  was  present  in  over  one  third  of  all  stomachs 
examined.  A  similarly  high  proportion  of  freshwater  crayfish  has  been 
described  for  the  diet  of  trout  in  N.S.W.  (Pidgeon  1981).  Other 
crustaceans  contributed  little  to  the  diet  in  terms  of  weight,  yet  it  is 
interesting  to  note  the  high  frequency  of  incidence  of  Cladoccra  in  the  diet. 
One  fish  contained  over  1000  individuals  and  the  weight  contribution  was 
1 6.5%.  Other  items  in  the  same  fish  included  beetles,  an  adult  fish  and  a  frog 
over  10  cm  in  length. 

Table  1 .  The  frequency  of  incidence  and  the  proportion  by  weight  of  items 
in  the  diet  of  Rainbow  Trout  in  Wungong  Dam. 


Prey  item 

Frequency  of 
incidence  (%) 

Proportion 
by  weight  (%) 

CRUSTACEA 

Parastacidae:  Cherax  tenuimanus 

37.1 

79.6 

Palaemonidae:  Palacmonetes  australis 

2.9 

0.02 

Daphniidae 

14.3 

1.4 

INSECTA 

Coleoptera 

42.9 

7.3 

Hemiptera 

34.3 

0.7 

Hymenoptera 

14.3 

0.2 

Isoptera 

11.4 

0.8 

Odonata  (nymph) 

5.8 

0.04 

(adult) 

2.9 

0.03 

Lepidoptera 

2.9 

0.04 

Blattodea 

2.9 

0.01 

PISCES 

Edelia  vittata 

28.6 

3.4 

Galaxias  occidentals 

2.9 

0.03 

G ambus ia  affinis 

2.9 

0.05 

ANURA 

Litoria  sp. 

8.6 

4.1 

VEGETABLE  MATTER 

14.3 

\  2.3 

Insects  were  the  most  frequently  eaten  food  item  and  contributed  9. 1 2%  to 
the  total  diet  by  weight.  Of  this  contribution  73%  was  comprised  of 
terrestrial  insects.  Beetles  were  the  most  important  item  by  weight  and 
frequency  of  incidence  but  termites  were  the  most  numerically  abundant 
insect  and  contributed  42.7%  of  the  total  number  of  insects  examined  ( 1 59 
of  372) .  Termites  were  present  in  the  diet  in  October  and  December  1 985 
only  (n=  1 1),  corresponding  to  periods  of  annual  emergence  and  dispersal 
typical  of  termites  at  this  time  of  year  (Gay  1970).  The  pattern  of 
appearence  of  insects  in  the  diet  reflects  the  foraging  nature  of  trout  in  the 
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dam.  The  level  of  diversity  of  insects  within  the  stomach  of  a  particular  fish 
was  generally  low,  i.e.  it  was  usually  all  beetles,  ants  or  bees  of  one 
species. 

Native  fishes  were  the  fourth  most  common  item  in  the  diet.  The  Pygmy 
Perch,  Edelia  vittata  was  the  most  common  of  these.  Where  a  perch 
occurred  in  a  stomach,  in  all  but  one  case  a  number  of  other  perch  were  also 
present.  Predation  of  native  fishes  by  trout  has  not  been  previously 
documented  in  Western  Australia  although  Jenkins  (1952)  does  record  the 
presence  of  small  fish  bones  in  the  stomach  of  one  individual  from  Treen 
Brook,  Pemberton. 

Trout  may  affect  native  fish  species  by  exploitation  competition  as  well  as  by 
predation.  The  Western  minnow,  Gdlaxias  occidentals  feeds  almost 
exclusively  on  terrestrial  insects,  as  does  Nannatherina  balstoni  (Pusey 
unpublished  data).  N.  balstoni  does  not  occur  in  Wungong  Dam  but  was  or 
is  present  in  other  water  bodies  in  which  trout  have  been  introduced. 
Competition  between  trout  and  pygmy  perch  does  not  appear  to  be 
important  when  considered  relative  to  the  pressure  of  predation.  However, 
unpublished  information  of  the  diet  of  two  juvenile  trout  from  the  North 
Dandalup  River  (standard  lengths  of  58  and  73  mm)  suggests  that  the  diet 
of  juvenile  trout  is  similar  to  that  of  E.  vittata,  i.e.  chironomid  larvae  and 
pupae,  culicid  larvae  and  Trichoptera  (Pusey  unpublished  data).  Marron 
are  an  important  food  source  for  freshwater  cobbler  in  Wungong  Dam  and 
this  species  may  potentially  compete  with  trout  (Morrison  unpublished 
data) . 

The  inclusion  of  tree  frogs  in  the  diet  is  of  interest  as  two  of  the  three  frogs 
contained  mature  ova  and  one  of  the  stomachs  examined  contained  both  a 
male  and  a  female  frog.  The  species,  most  probably  Litoria  adelaidensis,  is 
dependent  on  free  water  only  during  its  breeding  season  and  it  is  possible 
that  these  frogs  were  ingested  at  the  time  of  amplexus  or  oviposition. 
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THE  AMPHIBIA,  REPTILE  AND  MAMMAL  FAUNA  OF 
THE  MURRAY  —  SERPENTINE  RIVER  DELTA,  SOUTH 
WEST,  WESTERN  AUSTRALIA 

By  R.  BROWNE  COOPER,  9  Rankin  Road,  Shenton  Park  6008; 

D.  ROBINSON,  3  Wanbrow  Way,  Duncraig  6023  and 
B.  MARYAN,  7/20  Rose  Avenue,  South  Perth  6151. 

INTRODUCTION 

The  Murray  —  Serpentine  River  delta  (32°  34’  50”S.  lat.  115°  46’  00”E 
long.)  is  located  110km  south  of  Perth.  The  eight  islands  in  the  delta 
(Figure  1 )  make  a  total  area  of  approximately  400  hectares  and  are  all 
vested  in  the  Shire  of  Murray  as  a  “National  Park”  ( 1 932) .  Over  the  last  20 
years  the  Western  Australian  Naturalists’  Club  has  conducted  a  number  of 
excursions  to  the  area  recording  natural  history  data.  The  only  published 
information  are  Serventy  (1970)  and  Hutchison  (1972).  Because  of  the 
lack  of  information  on  the  terrestrial  vertebrate  fauna  of  this,  the  only 
typical,  delta  on  the  Western  Australian  coast  we  undertook  a  survey  to 
determine  the  composition,  relative  abundance  and  habitat  preferences  of 
the  various  species.  The  climate  of  the  delta  system  is  characterised  by  hot 
dry  summers  and  cool  wet  winters  (McArthur  and  Bartle  1980).  The 
nearest  climatic  data  is  available  from  Mandurah  which  is  approximately 
8km  north-west,  where  the  mean  annual  rainfall  is  89 1  mm  and  the  mean 
maximum  and  minimum  temperatures  are  23°  and  12°C.  respectively. 
The  coastal  plain  has  wet  winters  that  can  cause  extensive  inundations  on 
the  islands  forcing  some  components  of  the  terrestrial  fauna  to  move  to 
higher  areas  or  perish.  However,  in  dry  summers  all  areas  are  readily 
accessible. 

METHODS 

Mammals,  amphibians  and  reptiles  were  collected  on  the  delta  islands 
during  1986  on  a  seasonal  basis.  Duration  of  these  surveys  were  as  follows: 
Summer:  14' 17  February,  Autumn:  20-27  April,  Winter:  23-31  August, 
Spring:  22-28  November,  Summer:  13-19  December. 

Mammals  were  sampled  by  the  use  of  elliott  and  cage  traps  and  by 
observations  and  talking  to  local  residents.  Collecting  of  amphibians  and 
reptiles  involved  active  searching  during  day  time,  turning  over  surface 
debris,  raking  through  leaflitter  and  headtorching  at  night  for  nocturnal 
species.  Appendix  III  shows  the  number  of  species  recorded  on  each 
island. 
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Six  traplines  were  installed  on  Culeenup,  to  sample  the  main  vegetation 
associations  (Appendix  1) .  Traplines  consisted  of  a  0.3  metre  high,  50  metre 
long  drift  fence  with  five  pit  traps.  The  latter  were  made  from  P.  V.C.  tubing, 
0.6  metres  deep  and  0. 1  5  metres  in  diameter.  The  traps  were  operated  for  a 
total  of  708  trap  nights.  Appendix  II  shows  the  number  of  species  caught  at 
each  trapline. 

All  mammals  were  identified  and  released  at  area  of  trapping.  Voucher 
specimens  of  amphibians  and  reptiles  were  lodged  with  the  Western 
Australian  Museum.  The  remainder  were  identified  and  released.  The 
Museum  collection  data  was  examined  to  obtain  information  on  species 
that  were  not  recorded  during  our  survey. 

During  the  course  of  our  study  we  sampled  several  vegetation  associations 
on  Culeenup  Island.  This  island,  the  largest  in  the  delta,  has  representative 
examples  of  the  major  associations  in  the  delta  system.  Generally  these 
associations  reflect  height  above  the  water  table. 

The  higher  part  of  the  island  consists  mainly  of  open  Eucalyptus  rudis 
woodland.  This  merges  into  a  mixed  community  of  Acacia  saligna, 
Jacksonia  furcellata,  ].  stembergiana,  Vimiiuiria  juncea  and  Melaleuca  spp. 
which  can  be  very  dense  in  places.  Towards  the  west,  where  lower  lying  soils 
prevail,  ephemeral  swamps  and  lakes  occur.  The  fringing  low  shrubbery 
here  consists  of  samphires  (chenopodiaceous  genera)  and  Melaleuca  spp. 
which  are  the  dominant  littoral  trees.  At  the  western  end  of  the  island  salt 
marshes  interspersed  with  channels  are  the  main  feature.  Due  to  the 
salinity,  halophytic  plants  are  a  major  component,  as  they  are  adapted  to 
soils  of  both  a  high  salt  content  and  of  wide  seasonal  fluctuations  in  soil 
water  content  (Smith  1985).  The  island  is  delineated  by  two  channels 
(Figure  1).  The  channel  banks  are  stabilised  by  Casuarirui  obesa  and 
Melaleuca  rhaphiophylla.  The  herbaceous  understorey  is  similar  to  that  in 
other  parts  of  the  coastal  plain.  However,  the  introduced  species 
Ch asmanthe  floribunda  is  aggressively  covering  large  parts  of  the  island  and 
thereby  causing  the  retreat  of  the  native  components. 


Figure  1.  Murray  —  Serpentine  Delta  showing  location  of  islands  in  delta,  trapline 
localities  (1-6),  ephemeral  lake  (cross-hatching)  and  Yunderup  Nature  Observatory 
(Y.N.O.) 
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RESULTS 

ANNOTATED  LISTS 

MAMMALS 

Western  Grey  Kangeroo  (Macropus  fuliginosus) 

Two  sightings  on  Culeenup  Island;  an  adult  male  observed  on  22  April  at 
0830  hrs  near  trapline  3  and  a  group  of  three  on  3 1  August  on  an  ephemeral 
saltlake.  Evidence  of  this  animal  was  found  on  Jeegarnyeejip  Is.,  Yunderup 
Is.,  Bailee  Is.,  and  Worallgarook  Is.  Local  residents  informed  us  that  they 
move  from  island  to  island. 

Brush -tailed  Possum  (Trichosurus  vulpecula) 

Not  recorded  by  us.  Local  residents  report  intermittent  observations  on 
Wargoorloop  Branch  feeding  in  Eucalyptus  rudis  and  also  in  the  roof  of  a 
residential  building  on  Lot  1  Patterson  Road  throughout  the  year  (Ken 
Tatham,  pers.  comm.). 

Southern  Brown  Bandicoot  (Isoodon  obesulus) 

In  December  a  sub-adult  female  was  pit-trapped  (Trapline  1).  A  single 
bandicoot  dropping  was  also  found  in  December  on  the  northern  side  of 
Culeenup  Is.,  which  was  identified  by  the  Dept,  of  Mammals  at  the  W.A. 
Museum.  Their  current  scarcity  is  probably  due  to  the  presence  of  the 
introduced  cat  and  fox.  During  the  1920s- 1930s  1.  obesulus  was  relatively 
common  on  Culeenup  Is.  (Bruce  Tatham,  pers.  comm.). 

Water  Rat  (Hydromys  chrysogaster) 

In  December  an  adult  male  was  caught  in  a  cage  trap  on  the  jetty  at  Lot  1 
Patterson  Road  by  Ken  Tatham  who  commonly  observes  them  in  the  delta 
system  on  banks  of  Murray  River  and  channels. 

White-striped  Mastiff  Bat  (Tadarida  australis) 

Heard  and  observed  flying  over  Jeegarnyeejip  Branch  and  adjacent  nature 
observatory  in  November  and  December. 

House  Mouse  (Mus  musculus) 

During  our  survey  20  animals  were  trapped  on  Culeenup  Is.  Also  recorded 
on  Jeegarnyeejip  Is.  and  Yunderup  Is.  in  November. 

Black  Rat  (Rattus  rattus) 

One  adult  caught  in  elliott  trap  among  samphire  vegetation  on  periphery  of 
ephemeral  saltlake  in  April  and  one  sub-adult  male  caught  in  Trapline  1  in 
December. 

European  Rabbit  (Oryctolagus  cuniculus) 

Rabbits  occur  throughout  the  delta  system,  and  most  were  seen  in  the  open 
woodland  and  grassland  areas  on  Culeenup  Is.  Attempts  by  the  Agriculture 
Protection  Board  to  eradicate  them  were  partially  successful,  but  no  data 
are  available.  Local  residents  informed  us  that  there  has  been  a  definite 
decline  in  rabbit  numbers  on  the  island  since  baiting. 

Domestic  Sheep  (Ovis  aries) 

In  August  1985  a  sheep  was  observed  adjacent  to  the  ephemeral  saltlake. 
During  this  survey  the  remains  of  two  more  were  found  on  Culeenup 
Is. 

Cat  (Felis  catus) 

Two  were  observed  on  Culeenup  Is.  in  November  and  December 
respectively  and  one  on  Jeegarnyeejip  Is.  in  November. 
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Fox  (Vulpes  vulpcs) 

One  observed  near  Trapline  3  in  February  and  another  seen  on  Jennala  Is.  in 
December.  Evidence  of  scats  and  lairs  are  widespread. 

AMPHIBIANS 

Leptodactylidae: 

Crinia  georgiana 

Not  recorded  by  us.  The  W.A.  Museum  holds  one  specimen  (R:4 1515) 
collected  by  D.L.  Serventy  on  October  1972  from  Culeenup  Is. 

Heleioporus  eyrei 

Three  trapped  in  February,  two  in  April,  1 1  in  August,  110  in  November 
and  66  in  December.  Most  specimens  were  pit-trapped  in  open  woodland 
and  grassland  habitats.  Many  were  seen  at  night  while  headtorching  in  the 
November  and  December  surveys. 

L imnodynastes  dorsalis 

Not  recorded  by  us.  Mrs  D.E.  Trainor  found  a  frog  in  her  boat  on  Y underup 
Is.  in  September  1986.  The  description  she  gave  was  identical  to  this 
species. 

N eobatrachns  pelobatoides 

An  adult  pit-trapped  at  Trapline  6  in  August. 

Pseudophryne  guentheri 

One  trapped  in  February,  11  in  August,  152  in  November  and  200  in 
December.  Most  were  pit-trapped  in  open  woodland  and  grassland 
habitats.  Some  were  collected  in  daytime  beneath  surface  debris. 

Ranidella  insignifera 

One  trapped  in  February,  5  in  April,  26  in  August,  1 90  in  November  and  38 
|n  December.  Very  abundant  during  the  winter  survey,  many  more  seen  in 
inundated  areas.  Sub-adults  were  subsequently  pit-trapped  in  spring. 

Hylidae: 

Litoria  moorei 

One  trapped  in  February,  four  in  August,  eight  in  November  and  one  in 
December.  Heard  calling  during  the  mid  year  part  of  our  survey  and  some 
were  seen  at  night  while  headtorching;  six  adults  were  active  on  recently 
watered  lawn  in  November. 

REPTILES 

Cheluidae: 

Chelodina  oblonga 

Not  recorded  by  us.  Mr  G.  Elliott  (W.A.  Nats.  Club  member)  found  a 
juvenile  in  a  water  filled  trench  on  Culeenup  Is.  in  September  1984.  They 
have  been  seen  in  most  tributaries  during  the  winter  months,  most  sightings 
from  Minjoogup  Branch  (Bruce  Tatham,  pers.  comm.). 

Gekkonidae: 

P hyllodactylus  mannoratus 

One  caught  in  February,  four  in  August,  seven  in  November  and  four  in 
December.  Mainly  found  on,  and  around  man-made  habitats;  one 
specimen  pit-trapped  at  trapline  6.  A  gravid  female  had  two  eggs  in 
November  and  another  in  December. 
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Pygopodidae: 

A prasia  repens 

One  caught  in  February,  two  in  April  and  four  in  August.  All  were 
excavated  from  soil  beneath  decaying  logs  and  man-made  debris  in  open 
shrubland  areas. 

Lialis  burtonis 

One  caught  in  April,  one  in  November  and  seven  in  December.  Two  were 
found  active  with  the  remainder  being  pit-trapped.  Five  specimens  found 
in  November  and  December  were  gravid  females. 

Agamidae: 

Pogona  minor 

An  adult  pit-trapped  at  trapline  2  in  November. 

Scincidae: 

Cryptoblepharus  plagiocephalus 

Eight  caught  in  February,  27  in  April,  52  in  August,  20  in  November  and  1 9 
in  December.  Recorded  from  all  islands  in  delta  system.  Commonly 
observed  where  Casiuirinci  obesa  and  Eucalyptus  rudis  are  the  dominant 
trees.  Also  pit-trapped  and  collected  on  man-made  structures. 

Gtenotus  impar 

Six  trapped  in  February,  seven  in  April,  one  in  August,  1 9  in  November  and 
seven  in  December.  Most  specimens  were  pit-trapped  or  collected  by  hand 
where  Conostylis  aculeata  was  the  main  ground  cover.  Some  were  found 
beneath  man-made  debris. 

Egemia  kingii 

One  trapped  in  February,  20  in  April,  six  in  August,  1 5  in  November  and  1 1 
in  December.  Recorded  from  all  islands  in  delta  system.  Observed  in  all 
habitats  including  man-made  and  also  beneath  trash.  Two  were  caught  in 
elliott  traps  on  Culeenup  Is.  in  November  and  four  on  Jeegamyeejip  Is.  in 
December. 

Leiolopisma  trilineatum 

Three  trapped  in  February,  16  in  April,  40  in  August,  29  in  November  and 
26  in  December.  Recorded  from  all  islands  in  delta  system  except  Little 
Y underup  and  Jennala.  Commonly  pit-trapped  and  observed  active  among 
low  vegetation  including  samphire  varieties. 

Lerista  elegans 

Two  caught  in  February,  one  in  April,  two  in  August,  eight  in  November 
and  five  in  December.  Pit-trapped  and  also  found  in  daytime  in  open 
woodland  and  shrubland  habitats  with  C.  aculeata  being  the  main  ground 
cover. 

M enetia  greyii 

Seven  caught  in  February,  12  in  April,  14in  August,  47  in  November  and  21 
in  December.  Common  throughout  islands  on  which  recorded.  It  is 
interesting  to  note  the  number  of  specimens  (approx.  40-50%)  found 
during  the  February,  April,  November  and  December  surveys  with  distinct 
yellow  bellies.  Storr  (1976)  makes  no  mention  of  this,  rather  that  the 
ventral  surfaces  are  immaculate  or  pale. 
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Tiliqua  nigosa 

Two  caught  in  February,  two  in  April,  one  in  August,  five  in  November  and 
five  in  December.  Sparsely  distributed  throughout  the  delta  system. 
Specimens  were  pit-trapped,  observed  active  and  found  beneath  man¬ 
made  debris. 

Varanidae: 

Varanns  goitldii 

One  caught  in  February,  two  in  April,  five  in  August,  four  in  November  and 
two  in  December;  mainly  observed  active  in  open  woodland  areas  and 
around  man-made  structures.  One  adult  caught  in  cage  trap  on  northern 
side  of  Culeenup  Is.  in  December. 

Varanus  tristis 

An  adult  caught  in  mist  net  adjacent  to  Melaleuca  thicket  on  Culeenup  Is. 
in  December  1985. 

Typhlopidae: 

Ramphotyphlops  australis 

One  collected  in  February,  two  in  April,  five  in  August,  four  in  November 
and  two  in  December.  Excavated  from  soil  beneath  decaying  logs,  man¬ 
made  debris  and  also  pit-trapped  in  open  woodland  and  shrubland 
habitats. 

Elapidae: 

N otechis  scutatus 

Not  recorded  by  us.  There  are  intermittent  sightings  over  the  past  20  years 
in  the  delta  system  (Bruce  and  Ken  Tatham,  pers.  comm.). 

Pseudonaja  affinis 

Only  two  caught  during  survey.  One  adult  excavated  from  an  unused 
termite  mound  in  open  woodland  on  Culeenup  Is.  in  April;  a  juvenile 
found  beneath  a  decaying  log  next  to  Trapline  3  in  August.  A  complete 
slough  of  this  species  was  found  beneath  a  piece  of  corrugated  iron  in 
November  on  Yunderup  Is. 


DISCUSSION 

This  survey  recorded  1 1  mammal,  five  frog  and  1 5  species  of  reptile.  All  are 
within  their  known  range  with  the  exception  of  Neobatrachus  pelobatoides 
and  Varanus  tristis.  The  frog  is  near  the  western  limit  of  its  distribution  on 
the  coastal  plain  and  is  generally  associated  with  clay  or  loam  soils  Tyler  et  al. 
(1984).  According  to  Storr  et  al  (1983)  V.  tristis  is  found  south  to  Perth, 
therefore  this  represents  a  minor  southerly  range  extension. 

The  mammal  assemblage  has  five  native  and  six  introduced  species  as  is  to 
be  expected  from  the  large  scale  changes  to  the  habitat.  The  native  mammal 
fauna  was  presumably  more  diverse  in  the  past.  Literature  searches  indicate 
the  present  or  past  occurrence  of  the  following  additional  seven  species  on 
the  adjacent  coastal  plain:  Brush-tailed  Wambenger  Pkascogale  tapoatafa, 
Numbat  Myrmecobius  fasciatus,  Pygmy  Possum  Cercartetus  concitmus ,  Brush 
Wallaby  Macropus  irma,  Quokka  Setonix  brachyurus,  Honey  Possum 
Tarsipes  spencerae  and  Southern  Bush  Rat  Rat tus  fuscipcs.  Possible  reasons 
for  their  decline  could  be  attributed  to  the  isolation  of  the  delta  system, 
reduced  vegetation  cover,  the  increased  presence  of  man  with 
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development  and  agricultural  activities  and  competition  combined  with 
predation  by  exotic  species. 

The  Australian  Sea  Lion  Neophoca  cincrea  and  Bottle-nosed  Dolphin 
Tursiops  truncatus  have  been  sighted  infrequently  in  the  Peel  Inlet.  It  is 
known  that  the  dolphin  swims  up  the  Murray  River  almost  to  Pinjarra 
(Serventy  pers.  notes).  Taylor  (1984)  states  that  the  Bottle-nosed  Dolphin 
is  more  prevalent  in  warm  shallow  waters  of  bays  and  inlets  and  less 
frequent  in  open  seas. 

All  of  the  recorded  native  mammals  appear  to  be  sparsely  distributed  in  the 
delta.  With  suitable  management  of  the  delta  islands  two  species  could  be 
assisted  in  their  chances  of  survival.  The  cessation  of  further  clearing  on  the 
islands  or  adjacent  mainland  and  elimination  of  feral  predators  would 
benefit  existing  population  of  Isoodon  obesulus.  The  protection  of  certain 
water  channels  (no  boat  traffic)  would  enhance  the  status  of  Hydromys 
chrysogastcr  in  the  area. 

The  survey  commenced  in  summer  and  only  a  small  number  of  frogs  were 
represented  in  early  catches.  As  the  survey  progressed  into  autumn  and 
winter,  numbers  increased  accordingly.  All  four  species  reached  their  peak 
activity  towards  the  end  of  our  survey  (Figure  2).  Although  attempts  were 
made  to  forsee  the  changes  in  the  water  table  by  placing  traplines  on  high 
ground  it  became  quite  obvious  during  winter  that  some  of  our  traplines 
would  become  inoperative.  Only  20  per  cent  of  the  pit-traps  were 
functional,  therefore  the  numbers  of  frogs  caught  is  not  truly  representative 
of  their  activity  at  that  particular  time.  During  our  literature  searches  we 
found  a  single  record  of  Crinia  georgiana  from  1972.  We  were  unable  to 
confirm  the  record  by  further  specimens.  During  the  last  20  years  no  great 
habitat  changes  on  the  islands  have  occurred,  therefore  that  record  might 
not  relate  to  a  population  of  the  species  on  the  islands.  Rather  an  accidental 
introduction  to  this  area  by  freshwater  river  flows  from  the  Darling 
Scarp. 


Figure  2.  The  seasonal  abundance  of  frogs,  Heleioporus  eyrei,  Pseudophryne  guentheri , 
Ranidella  insignifcra  and  Litoria  moorei,  in  the  delta  system. 
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Considering  the  abundance  of  L imnodynastes  dorsalis  on  the  coastal  plain 
we  were  surprised  not  to  encounter  them  during  our  work. 

Reptiles  are  the  main  component  of  the  terrestrial  vertebrate  fauna  in  the 
delta  system.  The  Swan  Coastal  Plain  has  a  relatively  rich  reptile  fauna, 
although  the  results  of  this  survey  indicate  a  paucity  in  this  study  area  when 
compared  to  Storr  et  a i  (1978)  who  list  55  species  for  the  northern  Swan 
Coastal  Plain.  Serventy  (1970)  noted  six  species  of  reptiles  occurring 
within  the  delta.  A  further  10  species  were  recorded  during  our  survey. 
These  are:  Phyllodactylus  marmoratus,  Aprasia  repairs,  Lialis  burtonis , 
Ctenotus  irnpar ,  L arista  elegans,  M enetia  greyii ,  Tiliqua  rugosa,  Varanus 
goulclii,  Varanus  tristis  and  Ramphotyphlops  australis.  Excluding  V.  tristis,  all 
species  collected  on  this  survey  are  widely  distributed  throughout  the  south 
west.  The  apparent  absence  of  other  common  south-western  species  e.g. 
Herniergis  quadrilineata  and  Morethia  obscura  could  be  attributed  to  their 
inability  to  cope  with  seasonal  inundations.  The  uniformity  of  the 
vegetation  in  the  delta  is  another  restricting  factor  affecting  greater 
diversity.  Annual  flooding  may  account  for  the  lack  of  fossorial  types  e.g. 
Vermicella  spp. 

Chelodirui  oblonga  and  Notechis  scutatus  have  been  seen  in  the  area  but  were 
not  recorded  during  this  survey.  However,  past  records  indicate  that  the 
latter  was  not  present  in  great  numbers.  Due  to  the  activities  pursued 
around  the  delta  area  (agistment,  nurseries  and  hobby  farming)  their 
scarcity  is  easily  explained.  Records  of  C.  oblonga  show  that  they  appear  to 
be  using  the  channels  in  winter  because  of  the  presence  of  freshwater  and 
suitable  food.  We  do  not  know  where  this  turtle  spends  the  summer  period. 
Two  possibilities  exist:  up  river  migration  into  fresher  waters,  or  leaving  the 
channel  systems  altogether  to  aestivate  in  the  sandy  soils  of  the  delta 
islands. 

Females  of  Phyllodactylus  marmoratus  and  Lialis  burtonis  were  gravid  during 
the  November  and  December  surveys,  and  a  number  of  gravid  L eiolopisma 
trilineatum  were  found  in  December. 
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APPENDIX  I 


VEGETATION  DESCRIPTIONS  AT  TRAPLINES 


Vegetation  structure  is  described  according  to  Muir  ( 1 977) .  The  colours  of 
soil  A  horizons  at  traplines  were  described  from  M  unsell  soil  colour  cards 
(Munsell  Colour  Co.  Inc.,  Baltimore,  Maryland,  21218  U.S.A.  1954 
Exhibition),  and  their  texture  from  Northcote  (1971). 

TRAPLINE  1 

Muir  Code:  Sr.  VTi.  Stratum  1:  Mainly  Casuarirui  obesa  (2-3  metres)  and 
Acacia  saligna  with  scattered  Jacksonia  furcellata. 

Stratum  2:  Juncus  Imllidus  and  Isolejns  nodosa  are  dominant  broken  up  by 
clusters  of  Chasmanthe  floribunda. 

Stratum  3:  Scattered  Car/wbrotus  aequilaterus. 

Comments:  Leaflitter  —  narrow  leaves,  accumulating.  Concentrated 
beneath  C.  obesa.  Depth:  15-20  mm.  Scattered  decaying  logs,  numerous 
fallen  bark  pieces  on  ground. 

Soil:  Yellowish  brown  —  10YR  5/6.  Texture:  Sand. 
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TRAPLINE  2 

Muir  Code:  GLd.  Stratum  1:  100%  canopy  cover  consisting  of  exotic 
perennial  grasses  with  some  exotic  annuals  including  Lotus  major.  Scattered 
Chasmanthc  floribunda. 

Comments:  Leaflitter  and  surface  debris  absent. 

Soil:  Dark  brown  —  7.5YR  3/2  surface.  Texture:  Loamy  sand.  Brownish 
yellow  —  10YR  6/6cm.  depth.  Texture:  Sand. 

TRAPLINE  3 

Muir  Code:  Si.  GLi.  Stratum  1 :  The  dominant  species  is  Jacksonia  furcellata 
with  some  Acacia  saligna  and  Melaleuca  rhaphiophylla. 

Stratum  2:  Chasmanthc  floribunda  and  exotic  grasses  with  scattered 
Conostylis  aculeata. 

Comments:  Leaflitter  —  narrow  leaves,  very  sparse.  Litter  depth  not  taken. 
Few  decaying  logs  and  very  little  bark  on  ground. 

Soil:  Light  brownish  grey  —  10YR  6/2.  Texture:  Sand. 

TRAPLINE  4 

Muir  Code:  LAr.  Sr.  SDc.  Stratum  1:  Eucalyptus  rudis  (<10%). 

Stratum  2:  Dominants  are  Jacksonia  furcellata  and  Acacia  saligna  with 
scattered  M acrozcimia  riedlei  and  Regelia  sp. 

Stratum  3:  Conostylis  aculeata  and  Chasmanthc  floribunda  is  abundant  with 
emergent  Regelia  sp.  regrowth. 

Comments:  Leaflitter  —  narrow  to  broad  leaves,  heavily  concentrated 
beneth  E.  mdis.  Depth:  40'50mm.  Decaying  logs  and  bark  on  ground  are 
extensive. 

Soil:  Brown  —  10YR  5/3.  Texture:  Sand. 

TRAPLINE  5 

Muir  Code:  LAr.  Sr.  SDc.  Stratum  1:  Eucalyptus  rudis  (<10%). 

Stratum  2:  Jacksonia  furcellata  and  Viminaria  juncea  with  scattered  E.  rudis 
saplings. 

Stratum  3:  Dominated  by  the  sedge  Isolcpis  nodosa  with  some  Juncus  sp. 
Conostylis  aculeata  and  Chasmanthc  floribunda  are  scattered. 

Comments:  Leaflitter  —  broad,  very  dense  beneath  E.  mdis.  Depth:  30' 
40mm.  Some  decaying  logs  with  very  little  bark  on  ground.  Soil:  Light  grey 
—  10YR  7/2.  Texture:  Sand. 

TRAPLINE  6 

Muir  Code:  Si.  SDr.  Stratum  1 :  Dominated  by  Jacksonia  stembergiana  with 
scattered  Acacia  saligna. 

Stratum  2:  Conostylis  aculeata  and  exotic  grasses. 
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Comments:  Leaflitter  —  narrow,  accumulating.  Depth:  15-20mm. 
Decaying  logs  and  pieces  of  bark  on  ground  sparse. 

Soil:  Pale  brown  —  10YR  6/3.  Texture:  Sand. 


APPENDIX  II 

SPECIES  CAUGHT  AT  TRAPLINES 


Species 

Traplines 

i. 

2. 

3. 

4. 

5. 

6. 

I.  obesulus 

X 

M.  mus cuius 

X 

X 

X 

X 

R.  rattus 

X 

H.  eyrei 

X 

X 

X 

X 

X 

X 

N.  pclobatoides 

X 

P.  guentheri 

X 

X 

X 

X 

X 

R.  ins  igni fera 

X 

X 

X 

X 

X 

X 

L.  moorci 

X 

X 

P.  marmoratus 

X 

L  burtonis 

X 

X 

X 

X 

P.  minor 

X 

C.  plagiocepludus 

X 

X 

X 

X 

C.  impar 

X 

X 

X 

X 

L.  trilineatum 

X 

X 

X 

X 

X 

X 

L.  elegans 

X 

M.  greyii 

X 

X 

X 

X 

X 

X 

T.  rugosa 

X 

X 

X 

R.  australis 

X 

X 

Total:  8 

7 

10 

10 

12 

11 
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APPENDIX  III 


SPECIES  RECORDED  ON  ISLANDS 


Species 


Islands 


C.I.  J.I.  M.I.  Y.I.  L.Y.I.  B.I.  W.I.  Je.I. 


M.  fuliginosus 
T.  wlpecula 

I.  obesulus 
H.  chrysogaster 
T.  australis 
M.  musculus 
R.  rattus 

O.  cuniculus 

O.  aries 
F.  catus 
V.  wipes 
H.  eyrei 

N.  pelobatoides 

P,  guentheri 
R.  insignifera 

L.  moorei 
P.  mamwratus 
A.  repens 
L  burtonis 

P.  minor 

C.  plagiocephalus 
C.  impar 
E.  kingii 
L.  trilineatum 

L.  elegans 

M.  greyii 
T.  rugosa 
V.  gouldii 
V.  tristis 

R.  australis 
P.  affinis 


X  E 
E 
X 
X 

X  X 
X  X 
X 

X  E 
X 

X  X 
X  E 
X  X 
X 

X  X 
X  X 
X  X 
X 

X 

X  X 
X 

X  X 
X  X 
X  X 
X  X 
X  X 
X  X 
X  X 
X  X 
X 

X  X 
X 


E  E 


E  X 

E  E  E  E 


E  E  E  E 
X 


X 

X 

X  X 

X  X 


X  X  X  X 

X  X  X  X 
XX  X 

X  X 
X  X 

X 

X  X 
E 


E  X 


X 

X  X 
X 

X  X 
X 

X 

X 


Culeenup  Is.,  Jeegarnyeejip  Is.,  Meeyip  Is.,  Yunderup  Is.,  Little  Yunderup 
Is.,  Bailee  Is.,  Worallgarook  Is.  and  Jennala  Is. 


E:  Evidence. 
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TUBER  AND  LEAF  STRUCTURE  OF  ONDINEA  PURPUREA 
DEN  HARTOG  (NYMPHAEACEAE) 

By  PAULA  S.  WILLIAMSON,  EDWARD  L  SCHNEIDER  and 
LEE  A.  MALINS,  Department  of  Biology,  Southwest  Texas 
State  University*  San  Marcos,  Texas  78666,  U.S.A. 

ABSTRACT 

Ondinea  is  a  monotypic  hydrophytic  genus  endemic  to  non-perennial 
streams  in  the  northern  region  of  Western  Australia.  Tuber  and  leaf 
structure  have  been  examined  using  light  microscopy  and  scanning 
electron  microscopy.  The  tubers  are  globose  to  oblong  in  shape  and  reddish 
brown  to  light  golden  brown  in  color.  Tuber  apices  are  densely  covered 
with  fine  hairs.  Dormant  tubers  are  smooth  in  texture  with  protruding 
wart-like  leaf,  root  and  flower  scars.  Leaves  and  flowers  occur  as  members 
of  the  same  genetic  spiral.  Adventitious  roots  occur  abaxially  to  the  leaves. 
Floating  and  submerged  leaves  differ  structurally.  Floating  leaf  blades 
consist  of  a  uniseriate  epidermis  with  stomata  restricted  to  the  upper 
surface,  netted  veins,  and  mesophyll  with  palisade  parenchyma,  spongy 
parenchyma,  and  astrosclereids.  Submerged  leaf  blades  are  thinner,  lack 
stomata,  and  the  mesophyll  lacks  differentiation. 

INTRODUCTION 

Ondinea  purpurea  den  Hartog  is  a  monotypic  hydrophytic  genus  endemic  to 
Western  Australia.  Two  subspecies  are  currently  recognized:  Ondinea 
purpurea  subspecies  purpurea  and  O.  purpurea  subspecies  petaloidea 
Kenneally  and  Schneider. 

Ondinea  is  restricted  in  distribution  to  non-perennial  streams  overlying 
sandstone  formations  in  the  northern  Kimberley  region  of  Western 
Australia.  Collection  sites  of  the  plant  include  the  Prince  Regent  River 
system,  tributaries  of  the  Mitchell  River,  streams  near  Kalumburu  Mission, 
a  freshwater  creek  flowing  into  Pauline  Bay  and  Woppinbie  Creek  (den 
Hartog  1970;  Hnatiuk  and  Kenneally  1981;  Kenneally  and  Schneider 
1983;  Schneider  1983;  Forbes,  Kenneally,  and  Aldrick  1988).  Ondinea 
purpurea  subsp.  petaloidea  is  currently  known  only  from  the  Mitchell  River 
system  (Kenneally  and  Schneider  1983;  Schneider  1983). 

The  growing  season  of  the  plant  occurs  during  northern  Australia’s  summer 
wet  season  extending  from  December  to  April.  During  this  time  the  plant 
grows  in  clear,  frequently  rapidly  moving  water.  The  streams  flow  from 
December  to  April,  becoming  dry  by  June  (Beard  1976).  The  plant 
survives  the  dry  winter  season  as  dormant  tubers  buried  in  the  alluvial  sand 
of  the  stream  beds. 

Den  Hartog  (1970)  formally  described  the  species,  provided  the  binomial 
and,  based  on  morphological  similarities  to  Nympluiea ,  classified' Ondinea 
within  the  Nymphaeaceae,  Den  Hartog  (1970)  considered  Ondinea  closely 
related  to  Nympluiea  and  stated  that  “In  general  the  Ondinea  flower  can  be 
regarded  as  an  apetalous  Nympluiea  flower”.  He  viewed  Ondinea  as  also 
differing  in  the  absence  of  an  aril,  carpellary  appendages,  a  stigmatic  cup, 
and  in  the  presence  of  a  greatly  elongated  floral  axis.  Muller  (1970) 
described  the  pollen  of  Ondinea  and  found  it  very  similar  to  that  of 
Nymphaea  providing  additional  evidence  of  a  close  relationship  between 
the  two  taxa.  Studies  of  seed  structure  and  morphology  (Schneider  and 
Ford  1978;  Collinson  1980),  floral  morphology  (Kenneally  and 
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Schneider  1983;  Schneider  1983),  reproductive  biology  (Schneider 
1983;  Schneider,  Moseley,  and  Williamson  1983),  and  the  discovery  of  a 
petalliferous  subspecies  (Kenneally  and  Schneider  1983),  have  provided 
additional  evidence  indicating  a  close  relationship  between  Nymphaea  and 
Ondinca,  thus  supporting  the  taxon’s  placement  in  the  Nymphaeaceae. 

This  paper  examines  tuber  morphology  and  leaf  structure  of  Orulinea 
purpurea.  The  investigation  expands  our  knowledge  of  Ondinca  and 
provides  new  systematic  evidence  with  which  to  interpret  phylogenetic 
relationships  among  the  genera  included  in  the  Nymphaeaceae. 

MATERIALS  AND  METHODS 

Tubers  of  subsp.  petaloidca  used  for  morphological  examinations  were 
collected  from  tributaries  (14°41#40"S,  125°40'30"E)  of  the  Mitchell 
River  on  July  8,  1988.  Tubers  prepared  for  anatomical  observations  were 
collected  from  the  same  site  in  January,  1 982  during  the  growing  season  of 
the  plant.  Tubers  of  subsp.  purpurea  used  to  examine  morphological 
features  were  collected  July  9,  1988  from  Gutter  Creek,  the  third  creek 
approximately  7  km  west  of  Kalumburu  Mission  along  the  road  to  the 
ocean.  Tubers  and  submerged  leaves  of  subsp.  purpurea  utilized  for 
anatomical  observations  were  collected  in  January  1982  from  a  small 
unnamed  tributary  to  Camp  Creek,  near  the  Camp  Creek  gauging  station 
(14°54'S,  125  44'E).  Floating  leaves  of  subsp.  purpurea  were  collected  in 
January  1 982  near  Kalumburu  Mission  from  the  type  habitat  noted  by  W. 
Leutert  (den  Hartog  1970).  Voucher  specimens  of  both  subspecies  are 
housed  in  the  Southwest  Texas  State  University  Herbarium  (SWT)  and  the 
Western  Australian  Herbarium  (PERTH). 

Tubers  and  leaves  prepared  for  light  microscopy  were  fixed  in  formalin- 
acetic-alcohol  (Johansen  1940).  Light  microscope  slides  were  prepared 
following  standard  microtechnical  procedures.  Following  fixation,  the 
material  was  washed  then  dehydrated  with  2,2-di-methoxypropane 
(Postek  and  Tucker  1976).  The  material  was  then  infiltrated  with  and 
embedded  in  paraplast-plus  (Johansen  1940)  and  sectioned  at  7-10 
microns  using  a  Spencer  “820”  rotary  microtome.  Sections  were  stained 
using  a  combination  of  Harris’  haematoxylin,  safranin,  and  fast  green 
(Johansen  1940).  The  sections  were  examined  using  a  Spencer  A0  light 
microscope.  Line  drawings  of  the  sectioned  material  were  prepared 
freehand.  Macrophotography  was  accomplished  using  a  light  tray,  which 
provided  a  source  of  bottom  illumination,  and  incandescent  lighting  from 
above.  Photographs  were  taken  using  a  Nikon  35  mm  camera  with  Kodak 
plus  X  pan  film  (ASA  125).  Standard  deviations  are  expressed 
parenthetically  for  numerical  counts  of  leaf  anatomical  features. 

Tubers  examined  with  a  scanning  electron  microscope  (SEM)  were 
dehydrated  in  an  ethanol  series  over  a  period  of  7  days,  mounted  on  SEM 
studs  using  graphite  paint,  and  coated  with  a  layer  of  gold  in  a  Denton 
vacuum  sputter-coating  unit.  Samples  were  observed  and  photographed 
with  a  Cambridge  90-B  scanning  electron  microscope  at  10  KeV. 
Photographs  were  taken  using  Polaroid  55  positive/negative  film. 

OBSERVATIONS 

Habit  and  Habitat 

The  tubers  of  subsp.  petaloidca  were  excavated  from  dry  and  from  still 
moist  stream  beds.  Tubers  were  found  at  depths  of  5-26  cm  in  sandy-humus 
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soils.  Abundant  seedlings  similar  to  those  described  by  Kenneally  and 
Schneider  (1983)  were  observed  in  remaining  pools  of  water.  The 
seedlings  were  found  to  form  small  light  brown  primary  tubers  c.  2-3  mm  in 
diameter  with  strap-shaped  leaves  and  adventitious  roots.  A  few  plants 
bearing  mature  submerged  leaves  with  undulate  leaf  margins  were  also 
present. 

The  tubers  of  subsp.  purpurea  were  typically  found  at  depths  of  1 5-23  cm  in 
wet  sandy-humus  soil.  Gutter  Creek  also  contained  pockets  of  stagnant 
water  in  which  numerous  seedlings,  similar  to  those  of  subsp.  pet aloidea, 
were  observed.  Dry,  black  mature  leaves  were  observed  on  the  moist  sandy 
stream  banks. 

Tuber  Morphology 

The  tubers  of  O.  purpurea  are  globose,  conical,  or  oblong  in  shape.  Globose 
tubers  are  typically  reddish  brown  in  color,  while  oblong  tubers  tend  to  be 
light  golden  brown.  The  majority  of  subsp.  purpurea  tubers  are  globose  to 
conical,  a  few  are  somewhat  oblong  but  not  to  the  extent  of  subsp. 
petaloidea  tubers  (Figure  1). 

Tubers  of  subsp.  petaloidea  are  typically  larger  in  size  than  tubers  of  subsp. 
purpurea .  A  sample  of  60  subsp.  purpurea  tubers  was  measured  and  found  to 
vary  in  size  from  0.8  cm  in  length  x  0.7  cm  in  width  to  3.5  cm  x  2.3  cm  (Table 
1;  Figure  1,  A-E).  A  sample  of  100  subsp.  petaloidea  tubers  was  measured 
and  the  tubers  found  to  vary  in  size  with  the  smallest  tuber  1 .0  cm  x  0.8  cm 
and  the  largest  tuber  6.2  cm  x  3.8  cm  (Table  1;  Figure  1,  F-H). 


Table  1 .  Comparison  of  average  tuber  dimensions  between  subspecies  of  Ondinea. 


Taxon 

subsp.  purpurea 

subsp.  petaloidea 

n  =  60 

N  =  100 

Significance  (p) 

Length  (cm) 

1.84  ±  0.09 

2.81  ±  0.12 

<  0.0001 

Width  (cm) 

1.23  ±  0.06 

1.64  ±  0.02 

<  0.0001 

t  values  represent  Standard  Error  of  the  Mean.  Probability  calculated  using 
standard  two-tailed  Student  t  test. 


Vertical  alignments  of  3-6  tubers,  with  the  largest,  oldest  tuber  at  the  base 
and  successively  smaller,  younger  tubers  formed  above  the  older  ones,  were 
commonly  observed.  This  feature  was  also  observed  by  Leutert  (den 
Hartog  1970)  and  Schneider  (1983). 

The  tuber  apices  are  densely  covered  with  fine,  light  brownish  hairs  that 
conceal  the  apex,  young  developing  leaves  and  flower  buds  (Figure  1,1). 
The  tubers  are  covered  by  a  smooth  periderm  with  protruding,  wart-like 
leaf,  root,  and  flower  scars  comparable  to  those  described  for  Nymphaea 
(Conard  1905).  Some  tubers  possess  only  a  few  scars,  while  others  are 
extremely  warty  due  to  the  presence  of  abundant  scars. 

Observation  of  the  scars  reveals  that  the  leaves  and  flowers  are  arranged  in  a 
helical  phyllotaxy  (Figure  1,  I).  The  flowers  are  extra-axillary  and  are 
produced  as  members  of  the  genetic  spiral,  occupying  leaf  sites  in  the 
parastichies.  Adventitious  roots  occur  abaxially  to  the  leaves.  One  or  two 
roots  occur  beneath  each  leaf.  Where  two  roots  are  present,  they  occur  one 
beneath  the  other  typically  0.5-1  mm  apart  (Figure  1,1). 


Figure  1.  Macrophotographs  of  the  tubers  of  Ondinea  purpurea  subsp.  purpurea  (A-E)  and 
Ondinea  purpurea  subsp.  petaloidea  (F-H).  I  —  Scanning  electron  micrograph  of  the  tuber  of 
CWinea  purpurea  subsp.  purpurea  showing  flower  peduncle  scars  (F),  leaf  petiole  scars  (L), 
root  scars  (R),  and  hairs  covering  the  apex.  Bars  =  1  mm. 
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The  petiole  scars  are  subtriangular  in  shape  and  2-3  mm  wide.  One  (typical 
of  subsp.  purpurea)  or  two  (typical  of  subsp.  petaloidea)  central  vascular 
bundle  scars  are  apparent.  When  two  are  present,  the  lower  of  the  two  is 
larger.  A  depression  occurs  laterally  to  each  side  of  the  central  bundle  scars. 
These  depressions  represent  the  two  largest  air  canals  of  the  petiole. 

The  root  scars  are  circular  and  c.  0.5' 1  mm  in  diameter.  Where  two  root 
scars  occur,  the  lower  is  often  larger  and  typically  projects  downward.  The 
downward  projection  is  often  extreme  and  it  is  likely  that  these  are  remains 
of  abscised  contractile  roots. 

The  peduncle  scars  are  circular  and  flush  with  or  slightly  elevated  above  the 
surface  of  the  tuber.  The  scars  are  c.  1.5-5  mm  in  diameter.  Vascular  bundle 
scars  occur  along  the  periphery  of  the  peduncle  scar  centrifugal  to  and 
alternating  with  depressions  representing  large  air  canals.  There  are 
typically  4-5  bundle  scars  and  4-5  air  canals  in  the  pedunbles  of  subsp. 
petaloidea.  This  subspecies  usually  has  an  additional  vascular  bundle  scar 
occupying  the  center  of  the  peduncle.  The  peduncles  of  subsp.  purpurea 
typically  have  3-4  bundle  scars  and  3-4  air  canals,  and  lack  a  central  bundle 
scar.  Structurally  the  peduncles  consist  of  a  uniseriate  epidermis  with 
hydropotes,  angular  collenchyma,  aerenchyma,  crystalliferous 
astrosclereids,  air  canals  ranging  from  0.0 1  to  0.95  mm  in  diameter,  and  two 
systems  of  vascular  bundles  (Williamson  and  Moseley,  pers. 
observations). 

Leaf  Structure 

The  leaf  morphology  of  subsp.  purpurea  was  described  by  den  Hartog 
(1970)  and  Kenneally  and  Schneider  (1983).  Juvenile  floating  leaf  blades 
are  narrow  ovate  with  entire,  slightly  undulate  margins.  Mature  floating  leaf 
blades,  as  described  by  den  Hartog  ( 1 970)  were  not  observed.  The  juvenile 
leaf  blades  are  c.  7  cm  long  and  2  cm  wide  (Figure  2,  A).  Submerged  leaf 
blades  are  10-17  cm  long,  deeply  cordate  with  entire  strikingly  undulate 
margins  (Figure  2,  C).  Leaf  petioles  are  c.  10-40  cm  long. 

Structurally  the  leaves  consist  of  a  uniseriate  epidermis,  ground  tissue,  and 
vascular  bundles.  Non-branched  articulated  laticifers  occur  scattered 
throughout  the  leaf  ground  tissue  and  are  associated  with  the  veins  where 
they  typically  occur  directly  centrifugal  to  the  primary  phloem. 

The  epidermes  of  floating  leaf  blades  are  composed  of  ordinary  epidermal 
cells,  uniseriate  trichomes  (referred  to  as  hydropotes),  and  stomata.  The 
ordinary  epidermal  cells  are  square  to  rectangular  in  shape  with  nearly 
straight  or  slightly  wavy  outlines.  There  is  a  cuticle  and  some  cutinization  of 
the  outer  tangential  walls.  The  cuticle  is  exceedingly  thin  on  the  lower 
epidermal  surface  compared  to  the  upper  surface.  Stomata  were  observed 
only  in  the  upper  epidermis.  The  guard  cells  are  c.  0.02  mm  long  and  0.01 
mm  wide  and  kidney-shaped.  A  flange  of  wall  material  occurs  on  the  outer 
surface  of  each  guard  cell.  The  stomata  are  scattered  throughout  the  adaxial 
epidermis.  Generally  the  stomata  are  separated  by  2-3  ordinary  epidermal 
cells.  Subsidiary  cells  are  lacking  and  the  stomatal  complexes  are 
anomocytic.  The  average  number  of  stomata  observed  was  100(114)  per 
mm2.  Hydropotes  are  abundant  components  of  the  lower  epidermis  and 
are  occasionally  present  in  the  upper  epidermis.  The  average  number  of 
hydropotes  observed  in  the  abaxial  surface  was  145(123)  per  mm2.  Each 
hydropote  consists  of  2-3  lenticular  cells,  with  the  distal  cell  enlarged, 
dome-shaped,  and  often  filled  with  a  darkly  staining  substance  that  may  be 
tanniniferous.  A  thin  cuticle  covers  the  hydropotes.  Gessner  (1956) 
observed  minute  pseudoperforations  in  the  hydropote  cuticle  of  other 


Figure  2.  Line  drawings  of  the  leaves  of  Oruiinea  purpurea  subsp.  purpurea.  A  —  Juvenile  float¬ 
ing  leaf  blade  0.45X;  B  —  marginal  ultimate  venation  of  the  floating  leaf  blade  200X;  C  —  sub¬ 
merged  leaf  shown  without  undulating  margins  0.50X;  D  —  marginal  ultimate  venation  of  the 
submerged  leaf  blade  200X;  E  —  cross  section  of  the  floating  leaf  blade  illustrating  well 
differentiated  mesophyll  1 30X;  F  —  cross  section  of  the  submerged  leaf  blade  70X;  G  —  cross 
section  of  the  floating  leaf  petiole  illustrating  symmetrical  arrangement  of  air  canals  and 
vascular  bundles  60X. 
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water  lilies.  Functions  ascribed  to  hydropotes  include  water  intake  (Mayer 
1914;  Liittge  1964)  and  transpiration  in  emergent  leaves  (Gessner  1956; 
Bukowiecki  and  Furmanowa  1964;  Goleniewska-Furmanowa  1970). 
Hydropotes  were  the  only  type  of  trichome  observed  in  the  epidermis. 

The  mesophyll  of  the  floating  leaf  blade  (Figure  2,  E)  consists  of  palisade 
parenchyma,  spongy  parenchyma  and  sclereids.  Palisade  parenchyma,  1-3 
cell  layers  in  depth,  occurs  directly  beneath  the  upper  epidermis.  Large 
substomatal  chambers  extend  through  the  palisade  parenchyma. 
Approximately  half  the  leaf  blade  is  occupied  by  palisade  parenchyma,  with 
the  remainder  of  the  mesophyll  consisting  of  spongy  parenchyma.  Sclereids 
occur  in  both  regions  of  the  mesophyll.  Some  sclereids  were  observed  to 
extend  from  the  upper  to  lower  epidermis.  The  sclereids  range  in  shape 
from  bipolar  to  highly  branched  astrosclereids.  The  arms  of  the  sclereids 
typically  project  into  large  air  canals  and  intercellular  spaces.  Calcium 
oxalate  crystals  occur  embedded  in  the  sclereid  walls.  The  vascular  bundles 
are  collateral  and  normally  oriented.  Venation  is  actinodromous  (Figure  2, 

A  and  C).  Marginal  ultimate  venation  is  looped  and  the  veinlets  are 
branched  (Figure  2,  B  and  D)  based  on  Hickey’s  (1979)  classification  of 
dicotyledonous  leaf  architecture.  The  midrib  region  protrudes  c.  0.5  mm 
below  the  remainder  of  the  lower  epidermal  surface.  A  narrow  band  of 
angular  collenchyma,  c.  2  cell  layers  thick,  occurs  just  centripetal  to  the 
abaxial  epidermis  in  the  midrib.  The  midvein  is  surrounded  by  numerous 
air  canals  ranging  from  0.04  to  0.3  5  mm  in  diameter.  Floating  leaf  blades  are 
c.  0.2  5  mm  thick,  except  in  the  midrib  region  where  the  blades  are  c.  1 .0  mm 
thick. 

Submerged  leaf  blades  of  subsp.  purpurea  are  thinner,  c.  one-half  the 
thickness  of  a  floating  leaf  blade.  They  are  c.  0.1  mm  thick  except  in  the 
midrib  region  which  is  c.  0.5  mm  thick  and  protrudes  below  the  rest  of  the 
blade.  The  epidermis  consists  of  ordinary  epidermal  cells  and  hydropotes 
which  are  distributed  in  both  surfaces,  with  an  average  number  of  40  (i  1 5) 
per  mm2.  Neither  stomata  nor  cuticle  was  observed.  The  ordinary 
epidermal  cells  are  rectangular  to  polyhedral  with  slightly  wavy  margins. 
The  mesophyll  is  not  differentiated  (Figure  2,  F).  Astrosclereids  occur  but 
are  less  abundant  than  in  floating  leaves.  Venation  and  structure  of  the 
vascular  bundles  are  similar  to  floating  leaves,  but  differ  in  possessing 
reduced  vascular  tissue,  less  lignification  of  the  tracheary  elements,  and 
absence  of  collenchyma  in  the  midrib. 

The  petioles  are  c.  1-2.5  mm  in  diameter  and  circular  in  transection  with  a 
slightly  flattened  adaxial  side.  Ordinary  epidermal  cells  and  hydropotes 
compose  the  epidermis.  The  ground  tissue  consists  of  collenchyma, 
aerenchyma  and  astrosclereids.  A  well  developed  sheath  of  angular 
collenchyma,  2-3  cell  layers  thick,  occurs  directly  inside  the  petiole 
epidermis  in  floating  leaves.  The  collenchyma  present  in  submerged 
petioles  is  not  as  extensive  and  the  cell  wall  thickenings  are  not  as  well 
developed  as  in  the  petioles  of  floating  leaves.  Aerenchyma  occurs 
centripetally  to  the  collenchyma.  Astrosclereids  are  abundant  components 
of  the  arenchymatous  regions.  The  density  of  astrosclereids  is  much  less  in 
submerged  leaves  than  in  floating  leaves.  The  sclereids  are  most  frequently 
distributed  with  the  body  in  a  partition  and  the  arms  projecting  into  the  air 
canals.  There  are  typically  eight  air  canals  separated  by  predominantly 
uniseriate  partitions.  The  air  canals  are  of  four  sizes  ranging  from  0.04  to 
0.70  mm  in  diameter,  with  two  canals  of  each  size  adjacent  to  each  other, 
forming  two  rows  of  air  canals  near  the  centre  of  the  petiole  (Figure  2,  G). 
Diaphragms,  noted  in  the  root  air  canals  of  Ondinea  (den  Hartog  1970) 
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have  not  been  observed  in  the  petiole  air  canals.  Two  large  vascular  bundles 
occur  along  the  median  plane  of  the  petiole,  centripetal  to  the  air  canals. 
The  upper  bundle  is  collateral  and  normally  oriented.  The  lower  one  is  a 
double  bundle  consisting  of  a  protoxylary  lacuna  with  conducting  tissues  to 
the  inner  and  outer  side.  Smaller,  normally  oriented,  collateral  vascular 
bundles  occur  around  the  periphery  of  the  petiole;  6  bundles  occur  in  the 
petioles  of  floating  leaves  while  only  2  were  observed  in  submerged  leaf 
petioles.  The  vascular  bundles  extend  through  the  petiole  in  an  essentially 
straight  course. 

The  vascular  bundles  of  the  peduncles  (Williamson  and  Moseley,  pers. 
observations),  tubers  and  leaves  consist  entirely  of  primary  vascular  tissue. 
The  phloem  is  comprised  of  sieve-tube  elements  with  transverse  to  nearly 
transverse  end  walls  and  simple  sieve  plates  (Type  III  elements,  Zahur, 
1959),  companion  cells,  and  parenchyma  cells.  The  xylem  consists  of 
annular,  helical,  and  weakly  reticulate  tracheary  elements  and  parenchyma 
cells.  Tannins  are  common  components  of  parenchyma  cells  in  both  xylem 
and  phloem  tissue. 


DISCUSSION 

This  study  has  revealed  several  anatomical  characters  that  support  the 
placement  of  Ondinea  within  the  Nymphaeaceae.  Features  described  such 
as  the  presence  of  air  canals,  aerenchyma,  limited  supportive  tissue  and 
xylem  tissue  which  is  qualitatively  and  quantitatively  reduced  are  known  to 
commonly  occur  in  aquatic  plant  species  (Kaul  1976;  Esau  1977)  of  very 
remote  phylogenetic  relationships  and,  therefore,  are  not  useful  in 
determining  taxonomic  affinities. 

Studies  of  the  leaf  anatomy  (Goleniewska-Furmanowa  1970),  numerical 
taxonomy  (Bukowiecki,  Furmanowa,  and  Oledzka  1972)  and  foliar 
sclereids  (Rao  and  Banerjee  1979)  of  the  Nymphaeaceae  have  suggested 
several  anatomical  characters  which  are  apparently  restricted  in  occurrence 
to  the  taxon  and  therefore  provide  useful  systematic  evidence.  The 
Nymphaeaceae  characteristically  possess  foliar  sclereids  that  are  lacking  in 
two  closely  related  aquatic  families,  the  Cabombaceae  and 
Nelumbonaceae.  Since  the  character  is  absent  in  these  aquatic  taxa  it  is 
likely  that  the  feature  is  indicative  of  phylogenetic  affinities  rather  than  a 
reflection  of  ecological  convergence.  Other  structural  characters  present  in 
the  Nymphaeaceae,  yet  absent  in  the  Cabombaceae  include  laticifers  and 
tanniniferous  cells.  The  presence  of  these  characters  in  the  leaves  of 
Ondinea,  together  with  tuber  morphology,  suggest  that  the  taxon  is 
properly  classified  within  the  Nymphaeaceae  close  to  Nymphaea . 
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FROM  FIELD  AND  STUDY 

Another  Record  of  the  Rednecked  Phalarope  (Phalaropus  lobatus) 
in  South  Western  Australia  —  The  last  recorded  observation  of  this 
northern  hemisphere  migrant  comes  from  Rottnest  Island.  The  bird  was 
observed  over  several  days  by  Smith  and  Saunders  on  February  4,  1980.  It 
was  reported  in  the  Western  Australian  Naturalist  Vol.  14/8. 

On  November  1 1,  1986  we  carried  out  a  routine  bird  count  at  Lake  Hinds 
(30°47'S,  1 1 6°  34'E) .  On  the  southern  shore  a  stationary  raft  of  numerous 
Banded  Stilts  could  be  seen.  In  front  of  that  group  of  birds  an  unusually 
active  wader  was  noticed  busily  paddling  and  circling  around.  While 
picking  frequently  at  the  water’s  surface,  this  activity  was  often  interfered 
with  by  individual  Stilts.  The  bird  was  much  smaller  than  the  latter. 

Almost  white  with  a  black  eyespot  and  stripe  on  an  otherwise  whitish  face 
and  chest.  The  back  was  grey  with  the  wingcovers  and  primaries  set  off  in 
dark  grey.  The  short  tail  was  slanted  slightly  upward.  It  was  undoubtedly  a 
Redneck  Phalarope  in  eclipse  plumage. 

We  returned  to  the  lake  one  week  later  but  were  unable  to  sight  it 
again. 


—  O.  MUELLER,  7  Hamer  Avenue,  Wembley  Downs,  WA  6019 
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White-breasted  form  of  the  Wedge-tailed  Shearwater,  Puffinus 
pacificus ,  off  the  Pilbara  Coast  —  On  19  August,  1986  we  sailed  from 
Dampier  at  about  0200  hours  for  the  Montebello  Islands,  arriving  off  the 
south-west  end  of  Trimouille  Island  at  0930  hours.  Just  under  half  the 
journey  (total  distance  1 20  km)  was  across  open  sea  in  daylight.  We  left  the 
Montebello  Islands  on  21  August,  sailing  from  the  north-eastern  end  of 
Trimouille  Island  at  1 600  hours  and  arriving  at  Dampier  at  0030  hours  on 
22  August.  On  the  return  journey  we  travelled  about  30  km  with  sufficient 
daylight  for  birdwatching. 


Throughout  our  trip  the  weather  was  sunny  with  light,  southerly  breezes. 
The  sea  was  smooth  with  a  low,  southerly  swell. 


On  the  outward  journey  we  noted  Wedge-tailed  Shearwaters,  Puffinus 
pacificus  in  ones,  twos  and  small  groups  from  daybreak  until  we  were  within 
a  kilometre  or  two  of  Trimouille  Island.  We  did  not  count  birds  but  we 
probably  saw  at  least  200  individuals.  All  were  the  common  dark-breasted 
form.  We  did  not  notice  any  particular  trend  in  the  direction  of  their 
flight. 


On  the  return  journey  we  saw  Wedge-tailed  Shearwaters  almost  as  soon  as 
we  left  the  shelter  of  the  islands.  They  were  much  more  numerous  than  on 
the  outward  journey.  At  any  time  five  and  often  ten  or  more  birds  could  be 
seen  simultaneously.  Three  rafts  of  up  to  100  birds  took  to  the  air  in  front  of 
our  boat.  Again  we  did  not  count  birds  but  we  must  have  seen  more  than 
1  000  individuals.  Most  of  them  were  flying  in  a  south  to  south-east 
direction,  that  is  towards  the  Pilbara  coast. 


Among  them  we  observed  at  least  1 5  birds  of  the  white-breasted  form.  On 
one  occasion  three  white-breasted  birds  were  flying  together  but  the  rest 
were  either  alone  or  associated  with  dark-breasted  birds.  At  first  glance  the 
white-breasted  birds  appeared  to  be  a  different  species  with  shorter  wings, 
shorter  tails  and  white  underside.  However  closer  examination  showed 
that  the  darker  edging  to  the  wing  and  darker  tail  did  not  contrast  with  the 
sea  as  strongly  as  did  the  white  parts.  The  apparent  difference  in  shape  was 
an  illusion. 


DISCUSSION 

Pizzey  (1980)  states  that  “20-30%  of  birds  from  Shark  Bay,  WA,  are  white¬ 
breasted  as  are  occasional  birds  in  e.  Australia”.  Storr  (1985)  quoting 
Serventy  (1972)  records  about  1  000  pairs  of  Wedge-tailed  Shearwaters 
breeding  on  seven  small  islands  in  Shark  Bay  adding  that  “this  ivs  the  only 
dimorphic  population  in  Australian  seas,  c.  20%  of  birds  being  white¬ 
breasted  . . .”.  The  same  author  (Storr  1984)  described  this  species  as  “a 
very  common  visitor”  to  the  Pilbara  coast  arriving  in  mid  August.  He 
recorded  breeding  on  23  off-shore  islands  but  makes  no  mention  of  any 
records  of  the  white-breasted  form  in  that  area.  We  know  of  no  other 
records  of  this  form  off  the  Pilbara  coast. 
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Halse  and  Halse  ( 1 988)  observed  sea-birds  off  North  West  Cape  for  one  or 
two  week  periods  in  July  or  August  each  year  from  1978  to  1986  except 
1983.  They  saw  “very  large  numbers”  of  Wedge-tailed  Shearwaters  flying 
south  each  year  (e.g.  1  000  birds  were  counted  in  a  two  hour  period  on  8 
August  1986).  They  never  saw  any  white-breasted  birds  (S.A.  Halse  pers. 
comm.).  Regular  monitoring  of  Wedge-railed  Shearwater  breeding 
populations  on  Varanus,  Airlie  and  Serrurier  Islands  has  been  undertaken 
since  1 984  as  part  of  the  development  of  the  offshore  petroleum  industry  in 
the  area,  yet  no  white-breasted  forms  have  been  observed  (Tingay  and 
Tingay  1985;  Long  and  Long  1988;  Anon.  1988). 


We  do  not  know  where  the  white-breasted  birds  we  saw  breed.  It  seems 
unlikely  that  in  a  couple  of  hours  travel  over  open  ocean  we  would  have 
seen  1 5  individuals  from  a  population  of  only  about400  to  600  returning  to 
the  distant  breeding  grounds  of  Shark  Bay.  On  the  other  hand  if  there  is  a 
breeding  population  of  this  form  off  the  Pilbara  coast  it  seems  surprising 
that  none  has  been  recorded  before. 
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Red-tailed  Tropicbirds  return  to  the  Abrolhos  Islands  —  The  last  time 
Red-tailed  Tropicbirds  were  recorded  as  nesting  on  the  Abrolhos  Islands 
was  during  1954-  Since  then  there  has  been  only  sporadic  sightings  of  birds 
flying  over. 

In  December  1987  a  group  of  us  observed  three  Red-tailed  Tropicbirds 
flying  above  Pelsaert  Island.  One  of  these  birds  was  seen  to  take  off  from  the 
ground  towards  the  southern  end  of  the  island.  A  search  did  not  result  in 
the  finding  of  a  nesting  site.  However,  a  recently  killed  bird  was  found  at  the 
base  of  the  lighthouse. 

On  the  3rd  December,  1988,  in  company  with  another  group  of 
birdwatchers,  I  was  delighted  to  see  Red-tailed  Tropicbirds  once  more 
nesting  on  the  Abrolhos  Islands  —  about  70  metres  from  a  breeding  colony 
of  Crested  Terns. 

Surrounded  by  small  scrub  and  spinifex  I  found  a  single  bird  sitting  on  one 
egg.  This  location  was  in  the  same  area  that  I  had  searched  the  previous  year. 
The  bird  sat  tightly  on  its  egg  allowing  us  to  observe  it  closely.  Its  colour 
with  pink  tones  to  the  feathers  was  indeed  beautiful. 

In  my  search  endeavouring  to  locate  more  nesting  birds,  it  became  evident 
that  they  had  tried  to  breed  during  the  previous  year,  as  I  found  the  remains 
of  an  adult  on  a  nest  scrape  close  by.  Another  empty  scrape  from  the  same 
period  could  indicate  a  successful  breeding. 

During  the  course  of  the  day,  up  to  five  Red-tailed  Tropicbirds  at  one  time 
were  observed  in  the  air. 

When  visiting  Pelsaert  Island  a  week  later  on  the  10th  December  1 988,  the 
bird  was  still  sitting  on  its  nest  and  five  birds  were  once  again  observed  in  the 
air. 


—  KEVIN  COATE,  21  Acanthus  Road,  Willetton,  WA  6155 


White-tailed  Black  Cockatoos  on  Rottnest  Island  —  On  Tuesday  24th 
January  1989  at  approximately  8.40  a.m.  while  conducting  a  bird  walk, 
three  White-tailed  Black  Cockatoos  were  sighted. 

They  were  on  the  Rottnest  Golf  Course  and  swooped  in  front  of  the  group 
on  their  way  to  the  Norfolk  Island  Pines  that  line  the  course.  There  was  no 
mistaking  the  birds  as  they  were  so  close,  and  as  they  flew  they  gave  their 
very  distinctive  cry.  The  weather  was  extremely  windy  —  strong  easterlies 
—  so  my  guess  was  they  had  been  blown  across  from  the  mainland. 

—  STEPHANIE  WINNETT,  Mariginiup,  WA  6065 
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FLORA  OF  BENGER  SWAMP, 

SOUTHWEST  WESTERN  AUSTRALIA 

By  G.J.  KEIGHERY  and  J.J.  ALFORD, 

Department  of  Conservation  and  Land  Management, 

P.O.  Box  51,  Wanneroo,  Western  Australia  6065 

INTRODUCTION 

Benger  Swamp  is  located  on  the  Swan  Coastal  Plain,  2  kilometres  west  of 
the  townsite  of  Benger.  A  very  important  site  for  wetland  birds,  most  of  the 
Swamp  has  been  purchased  by  the  Government  of  Western  Australia,  and 
upon  completion  will  form  Benger  Swamp  Nature  Reserve  (|3481 1). 

Because  of  its  importance,  the  Swamp  is  currently  the  subject  of  a 
management  plan  (Watkins  et  al.  1987)  by  the  Department  of 
Conservation  and  Land  Management. 

Baseline  surveys  of  the  waterbirds  (Jaensch,  in  prep.)  and  birds  in  general 
Sedgwick  (1973,  1978)  and  Sedgwick  and  McNee  (1984)  have  been 
undertaken,  and  this  paper  reports  the  results  of  similar  work  on  the 
flora. 

Surveys  were  undertaken  in  December  1986,  February  and  October  1987, 
by  vehicle  and  foot  traverse,  to  cover  all  flowering  seasons.  Voucher 
collections  are  deposited  in  the  Western  Australian  Herbarium 
(PERTH). 

plant  species  recorded  from  Benger  Swamp  are  listed  in  Appendix  1.  The 
occurrence  of  each  species  in  the  vegetation  types  recorded  for  the  Swamp 
(Watkins  et  al  1987,  fig.  10)  is  given.  Two  additional  sites  (drains  and  road 
verges)  which  have  a  distinct  flora  and  are  common  on  the  reserve  are  also 
listed. 


DISCUSSION 

One  hundred  and  forty-two  species  of  vascular  plants  were  recorded  for 
Benger  Swamp. 

Benger  Swamp  has  been  extensively  altered  by  grazing,  cropping,  drainage, 
frequent  wildfires,  and  numerous  access  tracks.  Hence  68  of  the  142  species 
recorded  for  the  reserve  are  aliens.  Several  of  these  alien  species  (Typha 
orientalis,  Cynodon  dactylon,  Paspalum  paspalodes )  now  form  major 
components  of  the  dominant  vegetation  types  found  on  the  reserve. 

One  alien,  Cnnum  cf.  powellii  (G.  Keighery  8601 ),  a  bulbous  inhabitant  of 
clay  flats  in  the  tropics,  is  a  new  weed  record  for  Western  Australia. 
Although  it  had  become  well  established,  all  plants  were  destroyed  or 
removed  by  the  authors  during  this  survey. 

The  past  history  of  disturbance  has  apparently  mainly  affected  the 
herbaceous  elements  of  the  flora  of  the  reserve.  Similar  clay  flats  in  the  area 
(^2517,^2547,  ^12049)  and  around  Perth  (Ellen  Brook  or  Brixton  Road) 
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have  a  rich  and  varied  native  herbaceous  flora  (G.J.  Keighery  unpub. 
data). 

Apparently  the  variation  of  the  hydrological  cycle  by  rapid  artificial 
drainage  and  the  increased  depth  of  the  water  in  spring  has  led  to  the  loss  of 
these  semi-aquatic  plants,  leaving  only  the  larger  tuberous  species 
(Potamogeton  spp.,  Ottelia  ovalifolia,  Triglochin  procera  and  Myriophyllum 
species) .  It  is  unlikely  that  this  herbaceous  element  could  be  re-established 
under  current  management  practices,  or  without  considerable  cost. 
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Appendix  1:  Flora  of  Benger  Swamp  and  Nature  Reserve 

Families  arranged  alphabetically. 

Genera  within  families  also  alphabetically  listed. 

*  =  Introduced  Species. 


Clay- 

Taxon  pan 

AMARANTHACEAE 
Altemanthera  nodiflora  R.Br. 
*Amaranthus  ?  retroflexus  L. 

AMARYLLIDACEAE 
*Crinum  cf.  powellii  Mill. 

ANTHERICACEAE 
Borya  scirpoidea  R.Br. 

Sowerbaea  laxiflora  Lindley 

APIACEAE 

Eryngium  sp.  (GK  8371) 

ASCLEPIADACEAE 
*Gomphocarpus  fruticosus 
(L.)  W.T.  Aiton 

ASTERACEAE 
Angzant/ius  preissianus  (Steetz) 

Benth.  X 

*  Aster  subulatus  Michaux 
*Carduus  pycnocephalus  L. 

*Centaurea  melitensis  L. 

Centipeda  minima  (L.) 

A.  Braun  <Sl  Asch.  X 

*Cirsium  \>ulgare  (Savi)  Ten. 
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XXX 
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Taxon 


Clay-  Mela*  Open  Grass- 

pan  leuca  Typha  Waters  land  Drains  Roads 


*Conyza  albida  Willd. 
ex  Sprengel 

*C.  canadensis  (L.)  Cronq. 

Cotula  coronopifolia  L. 

Cotula  cotuloides  (Stcctz) 

Druce  X 

*Dittrichia  graveolens  (L) 

Greuter 

Gnaphalinm  sphaeriewn  Willd. 
*Hypochaeris  glabra  L. 

*L actuca  scrriola  L 
M yriocephalus  helichrysoides 

A.  Gray  X 

*Pseudognaphalium  luteo-album 
(L.)  Hilliard  &  B.L.  Burtt.  X 

Siloxerus  humijusus  Labill.  X 

*Silybum  marianum  (L.) 

Gaertner 

*Sonchus  oleraceus  L 

AZOLLACEAE 

Azolla  filiculoides  Lam. 

CALLITRICHACEAE 
*Callitriche  stagnalis  Scop. 

CENTROLEP1DACEAE 
Apbelia  dmmmondii  (Hieron.) 
Benth.  X 

Centrolepis  aristata  (R.Br.) 

Roemer  <Sc  Schultes 
Centrolepis  glabra(  F.  Mu  ell. 
ex  Sonder)  Hieron. 

COLCHICACEAE 
Wurmbea  dioica  (R.Br.) 


F.  Muell.  X 

CRASSULACEAE 
*Crassula  natans  Thunb.  X 

CYPERACEAE 

Baumea  acuta  (Labill.)  Palla.  X 

Baumea  articulata  (R.Br.) 

S.  T.  Blake  X 

Baumea  juncea  (R.Br.)  Palla  X 


*Carex  divisa  Hudson 
Chorizandra  enodis  Nees 
*Cyperus  congestus  M.  Vahl. 

*Cyperus  cragrostis  Lam. 

Eleocharis  acuta  R.Br.  X 

Isolepis  marginata  (Thunb.) 

A.  Dietr. 

Isolepis  producta  (C.B.  Clarke) 

K.L.  Wilson 

Schoenoplectus  validus  (M. 

Vahl)  A.  Love  <Sc  D.  Love 
Schoenus  sp.  (GK  8379) 

FUMAR1ACEAE 
*Fumaria  capreolata  L. 

*Fumaria  officinalis  L. 
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X  X 


Clay-  Mela*  Open  Grass- 

pan  leuca  Typha  Waters  land  Drains  Roads 


Taxon 

GERANIACEAE 
*Erodium  botrys  (Cav.)  Bertol 
GOODENIACEAE 
Ant/iotfum  junciforme  Vriese 
Goodenia  filiformis  R.Br. 

Velleia  trinenis  Labill. 

HAEMODORACEAE 
Tribonanthes  australis  Endl. 
Tribonanthes  violacea  Endl. 
in  Lehm. 

HALORAGACEAE 
*Myriophyllum  crispatum  Orch. 
Myriophyllum  drummondii 
Benth. 

Myriophyllum  tillaeoides  Diels. 
Myriophyllum  verrucosum 
Lind  ley 

HYDROCHARITACEAE 
Ottelia  ovalifolia  (R.Br.)  Rich. 

HYPOXIDACEAE 
Hypoxis  occidentalis  Benth. 

IRIDACEAE 

*Romulea  rosea  (L.)  Ecklon 
*Watsonia  bulbillifera 
J.  Mathews  &  L.  Bolus 

JUNCAGINACEAE 

Triglochin  centrocarpa  Hook. 
Triglochin  procera  R.Br. 

JUNCACEAE 
*Juncus  bufonius  L 
Juncus  caespiticius  E.  Meyer 
Juncus  holoschoenus  R.Br. 

Juncus  pallidus  R.Br. 

*Juncus  polyanthemus  Buchenau. 

*  Juncus  usitatus  (hybrid) 

LA.S.  Johnson 
LAMIACEAE 

*  Mentha  pulegium  L. 

LAURACEAE 
Cassytha  racemosa  Nees 

LEMNACEAE 
L emna  disperma  Hegelm. 

LOBELIACEAE 
Grammatotheca  bergiana 
(Cham.)  C.  Presl. 

Lobelia  alata  Labill. 

*Monopsts  simplex  (L.) 

F.  Wimmer 
LYTHRACEAE 

*Ly  thrum  hyssopifolia  L  X 

MARSILEACEAE 

Marsilea  drummondii  A.  Braun  X 
Pilularia  novae -hollandiae 

A.  Braun  X 
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X  X 


Clay- 

Taxon  pan 

MENYANTHACEAE 

Villarsia  albiflora  F.  Muell.  X 

MIMOSACEAE 
Acacia  pulchella  R.Br. 

MYRTACEAE 
Astartea  fascicularis 

(Labill.)  DC.  X 

Melaleuca  lateritia  A.  Dietr. 
Melaleuca  rhaphiophylla 
Schauer 

Melaleuca  teretifolia  Endl. 

Melaleuca  viminea  Lindley 
Pericalymma  ellipticum 
(Endl.)  Schauer 


Mela-  Open  Grass- 

leuca  Typha  Waters  land  Drains  Roads 

X 


X 


X 

X 

X 

X 

X 
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ONAGRACEAE 

Epilobium  billardierianum  Ser.  X 
Epilobium  hirtigerum  Cunn. 

OROBANCHACEAE 
*Orobanche  minor  Smith 

OXALIDACEAE 
*Oxalis  polyphylla  Jacq. 

PAPILIONACEAE 

*  Lotus  angustissimus  L. 

*  Lotus  uliginosus  Schk. 

*M edicago  polymorpha  L. 

*Omithopus  pinnatus  (Miller) 

Druce 

*Tri folium  angustifolium  L. 

*Vicia  hirsuta  (L.)  Gray 
Viminaria  juncea  (Schrader  <Sc 
Wendl)  Hoffsgg  X 

PHILYDRACEAE 
Philydrella  pygmaea  (R.Br.) 

Caruel 

PHYTOLACCACEAE 

*  Phytolacca  octandra  L. 

POACEAE 

Agrostis  avenacea  J.  Gmelin 
Amphibromus  neesit  Steud.  X 

*Avena  barbata  Link. 

*Avena  fatua  L. 

*Briza  minor  L. 

*Bromus  cat  hart  icus  M.  Vahl. 

*Bromus  hordeaceus  L. 

*Cynodon  dactylon  (L.)  Pers 
*Digitaria  sanguinalis  (L)  Scop. 
*Echinochloa  crusgalli  (L.) 

P.  Beauv. 

*Eragrostis  curvula  (Schrader) 

Nees 

Glyceria  australis  C.E.  Hubb  X 
*Holcus  lanatus  L. 

*L olium  perenne  L. 

*Paspalum  dilatatum  Poiret 
*Paspalum  uwillei  Steudel 
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XX  X  xxxxxxx 


Taxon 

*Paspalum  vaginatum  Sw. 
*Pennisetum  clandestinum 
Hoscht.  cx  Chiov 
*Phalaris  aquatica  L. 

*Phalaris  minor  Retz. 

*Poa  annna  L. 

*Polypogon  monspeliensis  (L.) 
Desf. 

*Setaria  pumila  (Poiret) 

Roemer  iSt  Schultes 
*Sorghum  bicolor  (L)  Moench. 
*Sorg/ium  halepense  (L)  Pers. 
*Stenotaphrum  secundatum 
(Walter)  Kuntze 

POLYGALACEAE 

Comespcrma  !  calymega  Labill. 

POLYGONACEAE 

*  Polygonum  arenastrum  Boreau 
Polygonum  salicifolium  Brouss. 

ex.  Willd. 

*Rumex  acetosella  L. 

*Rumex  crispus  L 

PORTULACACEAE 
*Portulaca  oleracea  L 

POTAMOGETONACEAE 
Potamogeton  ochreatus  Raoul 
P.  pectimtus  L. 

PROTEACEAE 
Hakea  varia  R.Br. 

RANUNCULACEAE 
Ranunculus  sessiliflorus 
R.Br.  ex  DC. 

RESTIONACEAE 
L eptocarpus  coangustatus  Nees 

RUB1ACEAE 

*  Galium  divaricatum  Pourret 

ex  Lam. 

SCROPHULARIACEAE 
Glosssostigma  ?  drummondii 
Benth. 

Gratiola  peruviana  L. 
*Parentucellia  viscosa  (L.) 
Caruel 

THYMELAEACEAE 
Pimelea  imbricata  R.Br. 

TYPHACEAE 
*Typha  orientals  C.  Presl. 


Open  Grass- 

Typha  Waters  land  Drains  Roads 

X  X 

X  X 

XXX 
X  X 

X  X 

X  X 

X 

X 

X 

X  X 


X 

X  X 

X  X 

X  X 


XXX 


X  X 


X 


X 


X  X  X  X  X 


Clay-  Mela* 
pan  leuca 


X 

X 


X 


X 


X 

X 

X 


X  X 
X 


X 

X  X 


70 


THE  DISTRIBUTION  OF  EUROPEAN  RABBITS 
(ORYCT OLAGUS  CUNICULUS),  IN  WESTERN  AUSTRALIA 

By  DENNIS  KING  Agriculture  Protection  Board,  Bougainville  Avenue, 
Forrestfield,  Western  Australia  6058. 

Introduction  of  European  Rabbits  ( Oryctolagiis  cuniculus)  into  Western 
Australia  occurred  on  a  number  of  occasions  at  localities  along  the  south 
and  west  coasts  in  the  late  19th  century  (Long  1988).  The  resulting 
populations  seem  to  have  remained  localized,  and  the  main  spread  of 
rabbits  into  the  state  from  eastern  Australia  did  not  occur  until  1894  when 
they  were  first  sighted  at  Eucla  (Long  1 988,  Ratcliffe  1959).  They  spread  to 
the  west  coast  by  the  1 920's  (Myers  1971)  and  had  apparently  colonized  all 
the  suitable  areas  of  the  State  by  the  1930's  (Long  1988). 

This  paper  reports  on  the  current  distribution  of  rabbits  in  Western 
Australia  as  they  are  known  to  occur  outside  the  ranges  given  in  earlier 
publications  (Myers  and  Parker,  1965;  Myers,  1971;  Cooke,  1977;  Frith, 
1977;  King  and  Wheeler,  1981;  Long,  1988). 

MATERIALS  AND  METHODS 

A  postal  survey  was  carried  out  in  1981  by  sending  questionnaires  to  all 
pastoral  stations  in  the  State,  and  to  licensed  kangaroo  shooters  and 
Agriculture  Protection  Board  personnel  in  the  pastoral  areas.  Additional 
information  was  gathered  from  published  survey  results,  W.A.  Museum 
records  and  from  my  own  unpublished  records.  An  earlier  survey  of  rabbit 
distribution  in  the  southwest  of  the  state  had  been  made  when  samples  of 
rabbits  were  collected  throughout  the  area  by  Agriculture  Protection  Board 
personnel  between  1967  and  1971. 

RESULTS 

Localities  in  the  pastoral  areas  of  Western  Australia  where  rabbits  were 
known  to  occur  in  1981  and  locations  where  they  were  reported  as  not 
occurring  are  shown  in  Fig.  1.  Detailed  lists  of  locations  are  available  from 
the  editor. 


DISCUSSION 

Rabbits  occur  throughout  the  southwest  (unpublished  A.P.B.  report; 
Myers  1971;  King  and  Wheeler  1981;  Long  1 988)  and  in  most  of  the  semi" 
arid  and  arid  parts  of  the  State,  including  a  number  of  localities  within  the 
Great  Victoria,  Gibson  and  Great  Sandy  deserts,  and  reach  the  southern 
edge  of  the  East  and  West  Kimberley  districts  (Fig.  1).  There  are  still  large 
areas  of  the  state,  in  the  Ashburton,  Pilbara  and  Kimberley  districts,  where 
they  do  not  occur.  Although  they  extend  north  of  the  distribution  shown 
by  Myers  and  Parker  (1965),  all  known  populations  of  rabbits  in  Western 
Australia  are  within  the  theoretical  limits  of  distribution  given  by  Cooke 
(1977)  and  indicated  on  Fig.  1.  These  suggested  limits  were  based  on  the 
belief  that  increasing  reproductive  difficulties  caused  by  climatic  stresses 
would  limit  their  northern  distribution.  A  rabbit  was  reported  to  have  been 
killed  in  1912  or  1913  at  Fitzroy  Crossing  which  is  north  of  their  current 
northern  limit  in  Western  Australia  (Long  1988).  They  have  not  become 
established  in  the  Kimberley  in  the  subsequent  75  years.  Low  and  Strong 
(1981)  considered  that  rabbits  in  the  Northern  Territory  had  reached  the 
northern  limits  of  their  distribution  by  1920. 
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Figure  1 .  Locations  where  rabbits  were  reported  (•)  to  occur  or  (O)  not  occur  in  the  pastoral 
areas  of  Western  Australia. 

The  theoretical  nothem  limit  of  distribution  (Cooke  1977)  is  also  indicated  by  the  dotted 
line. 
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The  populations  of  rabbits  which  occur  near  the  southern  edge  of  the  West 
Kimberley  region  are  an  extension  of  those  found  in  the  Tanami  Desert,  at 
the  northern  limit  of  their  distribution  in  the  Northern  Territory  (Low  and 
Strong,  1981). 

Areas  in  the  semi-arid  Ashburton  and  Pilbara  regions  devoid  of  rabbits 
(Fig.  1)  are  mainly  those  with  shallow  soils  unsuitable  for  warrens  (Parer 
and  Libke  1985).  Individuals  are  occasionally  sighted  in  these  areas,  but 
populations  do  not  appear  to  have  become  established.  The  dominant 
vegetation  in  these  areas  is  composed  of  Triodia  spp.,  which  is  generally 
considered  to  provide  unsuitable  habitat  for  rabbits.  The  distribution  of 
rabbits  in  the  semi-arid  regions  of  Western  Australia  seems  to  be  broadly 
related  to  the  distribution  of  halophytic  shrublands,  dominated  by  Atriplex, 
Kochia  and  Halosarcia  spp.  Parer  and  Libke  (1985)  state  that  rabbits  living 
in  areas  with  high  summer  soil  temperatures  must  have  access  to  free  water, 
succulent  vegetation,  shaded  warrens  or  warrens  on  calcareous  soils. 
Drought- tolerant  chenopods  have  been  shown  to  be  an  important  source 
of  water  for  rabbits  in  arid  regions  (Cooke  1982). 

The  current  distribution  of  rabbits  in  Western  Australia  probably  covers  all 
the  habitat  suitable  for  them,  except  for  some  islands  which  they  have  not 
reached.  Rabbits  have  had  a  highly  detrimental  impact  on  the  native  flora 
and  fauna  of  Australia  which  may  have  been  most  serious  in  the  pastoral 
areas  (Ratcliffe  1959).  Successive  years  of  above-average  rainfall  in  arid 
regions  can  result  in  a  build-up  of  rabbit  numbers  which  can  have  a  very 
severe  impact  on  the  vegetation  as  it  dries  off  (Cooke  1 982) .  There  are  few 
published  data  on  fluctuations  in  the  size  of  rabbit  populations  in  pastoral 
areas  of  Western  Australia.  Small  fluctuations  occur  between  years  on  2 
pastoral  properties  on  the  west  coast  (King  et  al  1983).  A  population  near 
Rawlinna,  on  the  edge  of  the  Nullarbor  Plain,  showed  the  large  fluctua¬ 
tions  in  numbers  (Brooker  1977,  Brooker  and  Ridpath  1980)  which  are 
typical  of  populations  in  arid  regions  (Myers  197 1).  Thus  it  is  likely  that  in 
other  semi-arid  and  arid  regions  of  Western  Australia  the  numbers  of 
rabbits  also  fluctuate  widely  in  response  to  seasonal  conditions. 

Most  pastoralists  who  replied  to  the  questionnaire  did  not  feel  that  rabbits 
caused  damage  to  their  properties  (69%)  or  that  there  was  any  need  for 
control  measures  to  be  used  against  them  in  pastoral  areas  (96%)  as  they 
believed  that  their  numbers  were  adequately  controlled  by  drought, 
predators  and  diseases.  Rabbit  control  measures  in  the  pastoral  areas  of 
Western  Australia  are  unlikely  to  be  cost-effective  in  terms  of  their  cost  to 
primary  production  (King  et  al  1983)  but  could  be  worthwhile  in  areas 
which  are  of  particular  importance  for  the  conservation  of  native  flora  and 
fauna.  It  seems  unlikely  that  rabbits  will  spread  into  the  areas  of  mainland 
Western  Australia  where  they  do  not  now  occur,  and  they  should  pose  no 
threat  to  the  flora  and  fauna  of  those  regions. 
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A  NEW  SPECIES  OF  GREVILLEA 
(PROTEACEAE:  GREVILLEOIDEAE) 

FROM  SOUTH-WEST  WESTERN  AUSTRALIA 

By  P.M.  OLDE,  138  Fowler  Road,  Illawong,  N.S.W.  2234. 
ABSTRACT 

Grevillea  marriottii  P.M.  Olde.  A  new  species  of  Grevillea  from  south-west 
Western  Australia  is  described  and  illustrated,  with  notes  on  distribution 
and  habitat. 


INTRODUCTION 

This  species  was  first  collected  in  May  1 987  by  Neil  Marriott  in  the  vicinity 
of  Mt.  Holland,  W.A.  It  was  not  at  first  recognised  as  a  Grevillea ,  being  at  the 
time  of  collection  without  flowers  and  fruit.  Cutting  material  was  sent  to 
W.R.  Elliot,  nurseryman  of  Melbourne  for  propagation,  which  eventually 
flowered  in  cultivation  in  August  1988.  Only  then  was  the  true  identity  of 
the  material  realised.  The  type  specimen  was  collected  on  a  second  trip  in 
October  1988  by  N.  Marriott  and  P.M.  Olde.  Terminology  and 
presentation  closely  follows  that  used  by  D.J.  McGillivray  in  his  revision  of 
Grevillea  (in  press). 


TAXONOMY 

Grevillea  marriottii  P.  Olde,  sp.  nov. 

G.  lissopleurae  McGillivray  affinis,  sed  indumento  ramulorum  et  foliorum 
aperte  villoso,  foliis  maturis  latioribus  et  scabris,  plerumque  ad  apicem  aut 
bifidis  aut  trifidis  aut  tripartite,  ovario  villoso,  fructibus  in  capitulis  fasciculatis 
et  in  stipitibus  valde  incurvatis  portatis  differt. 

Typus:c.2  km  south  of  Mt.  Holland,  Western  Australia,  1 19°  44  E,  32°  12 
S  on  the  eastern  side  of  the  Mt.  Holland-Hatter  Hill  Road,  beside  a  mining 
transect.  Uncommon.  50-80  plants  were  found  on  a  rise  in  yellow  sand  with 
laterite  outcropping,  in  association  with  Melaleuca  scabra,  Adenanthos  spp., 
Dryandra  cirsiifolia ,  Grevillea  apiciloba  scattered  in  mallee  Eucalypt 
woodland.  4  October  1 988.  P.M.  Olde  et  N.  Marriott,  (fls,  fruit) .  Holotypus: 
NSW  222167. 

The  specific  epithet  is  named  for  Neil  Marriott  (1951-  ),  nurseryman, 

Deep  Lead,  western  Victoria,  on  whose  small  property  most  Australian 
species  of  Grevillea  are  cultivated  and  whose  life-long  interest  in  the  genus 
Grevillea  led  to  his  discovery  of  the  species. 

An  open,  multi-stemmed  and  lignotuberous  shrub  0.8- 1 .2  m  high,  0.5-1  m 
wide;  much-branched,  and  dense  when  young,  becoming  open  and  spindly 
with  age.  Branchlets  angular  and  ridged,  occasionally  rounded,  tomentose 
to  villous,  or  loosely  so,  the  hairs  two-armed,  white,  relatively  long  (1- 
1.5  mm),  soon  falling  but  persisting  in  the  leaf  axils.  Leaves  sessile,  dull 
green,  ascending  to  spreading,  simple  and  linear  or  obovoid,  very  often 
apically  bifid,  trifid  or  tripartite;  apex  of  leaves  or  lobes  obuse-mucronate  or 
occasionally  acute  and  pungent;  leaf  base  truncate  to  subamplexicaul. 
Mature  leaves  (0.5-)  1-5.3  cm  long,  1.5-3. 5  mm  wide,  sometimes  slightly 
downcurved;  upper  surface  markedly  scabrous,  glabrous  or  sprinkled  with 
erect,  white  two-armed  hairs,  only  the  midvein  visible  as  an  impressed 
groove;  margin  smoothly  revolute,  sometimes  obscuring  the  undersurface 
except  for  the  midvein;  lower  surface  villous  or  loosely  so,  often  obscured, 
midvein  prominent;  texture  coriaceous.  Juvenile  leaves  0.8-3  cm  long,  2.5- 
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Grevillea  Marriottii  Habit  x  1.15,  fruit  x  2  flower  x  10  mature  leaf  x  2  juvenile  leaf  x  1  nectary  x  50. 
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1 2  mm  wide,  white  villous  or  loosely  so,  sometimes  with  mixed  reddish  and 
ferruginous  hairs,  oblong  to  obovate,  usually  broader  than  adult  leaves  with 
flat  or  shortly  recurved  margins  and  conspicuous  lateral  venation  mainly  on 
the  undersurface;  texture  chartaceous.  Inflorescence  ±  1.5  cm  long,  1  cm 
wide,  erect,  terminal,  simple,  subsessile  or  very  shortly  pedunculate, 
obovoid  to  dome-shaped,  dense,  often  subtended  by  one  or  two  axillary 
florescentbranchlets;  peduncles  1-3  mm  long,  villous;  floral  rachis  3-5  mm 
long,  densely  villous,  wider  than  the  peduncle;  bracts  1-1.5  mm  long,  0.4- 
1  mm  wide,  conspicuous  and  spreading  in  bud,  ovate  with  acute  apex, 
densely  villous  outside,  with  mixed  white  and  ferruginous  hairs,  glabrous  at 
the  base  inside,  densely  villous  above,  some  bracts  persistent  after  anthesis; 
pedicels  3-4  mm  long,  appressed-villous,  hairs  fawnish  and  white.  Torus 
0.7-0.8  mm  across  (dorsal  to  ventral),  oblique  at  30-40°  to  line  of  stipe. 
Nectary  prominent,  oblong  with  lipped  apex  (apparent  on  dried 
specimens),  erect  and  appressed  to  the  stipe,  0.5  mm  high,  extending 
0.4  mm  above  the  toral  rim,  0. 1  mm  thick  at  the  level  of  the  rim.  Perianth  ± 
3  mm  long,  0.7  mm  wide,  white,  oblong,  undilated  at  the  base,  often 
persistent  to  fruiting,  appressed-villous  outside,  glabrous  inside  in  the  basal 
1.5-2  mm,  papillose  in  the  upper  half  almost  to  the  limb;  dorsal  tepals 
6.5  mm  long,  0.5  mm  wide;  limb  revolute,  ovoid,  apiculate  to 
subpyramidal.  Pistil  10.5-11.7  mm  long;  stipe  1.5-2. 2  mm  long,  broader 
than  the  style,  densely  villous  on  the  dorsal  side,  glabrous  on  the  ventral 
side;  ovary  0.6-0.9  mm  long,  obliquely  ovoid,  densely  white  villous;  ovules 
2;  style  white,  villous  at  the  base  with  ascending  hairs  for  up  to  2  mm  from 
the  ovary,  otherwise  strongly  but  minutely  papillose  (or  bearing  short, 
erect,  inconspicuous  papilloid  hairs)  to  within  2  mm  of  the  apex,  strongly 
curved  especially  in  the  upper  3  mm,  dilating  suddenly  at  the  flanged  style- 
end;  pollen-presenter  oblique  at  c.  45°,  0.8-1.00  mm  long,  0.7-0.8  mm 
wide,  c.  0.2  mm  high,  ±  square,  broadly  convex  with  prominent,  central 
stigma.  Fruits  10-14  mm  long,  4-5  mm  wide,  often  clustered  in  heads, 
oblique  on  strongly  incurved  stipes,  oblong  to  oblong-ellipsoidal,  slightly 
dorsally  concave  in  side  view  with  a  prominent  apical  attenuation;  before 
dehiscence,  faintly  ribbed,  surface  pubescent  with  mixed  two-armed  and 
glandular  hairs;  after  dehiscence,  conspicuously  3-ribbed,  the  surface 
glabrous,  rugose,  cracking  with  age,  the  follicle  halves  remaining  joined  but 
becoming  ±  flat  in  side-view  with  upturned  apex  and  base;  style  fragile; 
pericarp  i  0.8  mm  thick  with  membranaceous  inner  surface;  Seeds  not 
seen. 

Flower  colour: 

Pedicels:  pinkish-brown. 

Perianth:  before  anthesis,  tepals  green  becoming  cream  to  white;  limb  grey- 
green  becoming  white;  after  anthesis,  tepals  turning  rapidly  fawn  with 
pinkish  tinges  to  black.  Perianth  hairs  white,  a  few  on  limb  with  reddish  cell 
contents. 

Stipe  and  ovary:  light  green  beneath  white  indumentum. 

Nectary:  white. 

Style:  greenish  white  ageing  cream  to  white,  then  black. 

Style-end:  cream  to  white,  some  flushed  pink. 

Pollen-presenter:  cream  to  white. 

Fruit:  green  with  attached  style  red  at  the  base  when  young,  becoming 
black. 
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VARIATION:  A  stable  and  uniform  species.  Juvenile  plants  have  broader, 
thinner  leaves  with  conspicuous  lateral  venation. 

Identifying  features: 

1.  Leaves  1.5-3. 5  mm  wide,  conspicuously  granulose,  EITHER  simple  and 
entire,  OR,  more  often  apically  bifid,  trifid  or  tripartite. 

2.  Ovary  densely  white  villous  with  spreading  hairs. 

3.  Fruits  often  clustered  in  heads  when  young,  borne  on  markedly 
incurved  stipes;  after  dehiscence,  becoming  flat  in  side  view,  the  surface 
conspicuously  3-ribbed. 

Affinities:  G.  lissopleura  has  similar  flowers  and  occurs  in  the  same  area.  It 
can  be  distinguished  by  its  leaves  which  are  narrower  (1-1.2  mm  wide), 
always  simple  and  linear,  with  the  upper  surface  smooth  and  longitudinally 
ribbed,  its  ovary  bearing  appressed  hairs,  its  fruits  borne  erect  on  the 
stipes. 

Distribution:  Western  Australia,  where  confined  to  the  area  near  Mt. 
Holland,  south  of  Southern  Cross.  Plants  were  seen  both  north  and  south 
of  Mt.  Holland  over  a  distance  of  c.  20  km  by  road. 

Climate:  Hot,  dry  summers;  mild  to  cool  winters.  Average  annual  rainfall 
250-280  mm. 

Conservation  status:  Suggested  2R  (terminology  as  per  Briggs  (Sc  Leigh). 
Initial  searches  indicate  that  G.  marriottii  may  be  confined  to  the  Mt. 
Holland  area,  although  most  investigations  were  undertaken  close  to  the 
road  or  along  mining  transects.  However,  more  searches  are  needed.  The 
status  of  the  land  on  which  the  species  is  found  is  uncertain  but  mining 
surveys  are  currently  (October  1988)  being  undertaken. 

Habitat:  It  occurs  in  yellow  or  white  sand  over  laterite  on  rises  or  on  the 
tops  of  lateritic  cappings  in  asociation  with  Grevillea  apiciloba  and 
sometimes  Grevillea  pilosa  subsp.  dissecia. 

Flowering  period:  (?August) -October. 

Ecology:  The  species  appears  to  be  restricted  to  rises  either  in  yellow  or 
white  sand  underlain  by  laterite  or  on  the  ridges  growing  in  pure  laterite. 
While  exploring  another  mining  transect  c.  1  km  further  south,  young 
plants  were  found  regenerating  around  the  edge  of  a  gravel  pit  in  pure 
laterite.  A  small  seedling  was  collected  here  and  pressed.  Most  flowering 
was  finished  but  appeared  to  have  been  dense  and  considerable  quantities 
of  seed  were  being  set.  The  younger  plants  were  much  bushier  and  lusher 
than  those  collected  at  the  type  locality,  where  their  spindly  condition 
reflected  both  their  age  and  much  harsher,  drier  times.  In  the  population 
from  which  the  Type  specimen  was  collected,  young  growth  was  observed 
to  be  arising  from  near  the  base  of  some  plants.  However,  an  examination  of 
these  plants  for  lignotuberosity  was  overlooked  and  needs  to  be  confirmed 
by  further  field  work. 

Propagating  material  was  sent  from  both  populations  to  Peter  AbelL,  Royal 
Botanic  Gardens,  Sydney  and  to  W.R.  Elliot,  nurseryman,  Melbourne. 
Peter  Abell  successfully  grafted  the  species  onto  G.  robusta  and  the 
taxonomic  description  of  developing  bracts  is  based  on  observations  of 
these  plants  in  June  1989.  Cuttings  were  also  struck  by  W.R.  Elliot. 

No  insects  or  birds  were  seen  attending  the  few  inflorescences  present  at  the 
time  of  collection.  However,  a  relatively  sizeable  drop  of  nectar  was 
observed  in  mature  flowers. 
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Specimens  seen:  2  km  S.  ofMt.  Holland,  W.A.  P.M.  Olde  and  N.  Marriott, 
4.x.  1988  HOLOTYPUS  222167  NSW.  ISOTYPE  PERTH. 

3  km  S.  of  Mt.  Holland,  W.A.  around  gravel  pit  in  pure  laterite.  P.M.  Olde 
and  N.  Marriott,  4.x.  1988.  NSW  222281 .  Several  non-holotype  duplicates 
of  adult  plants  from  this  locality  KWPA,  MEL,  CBG,  CANB.. 

3  km  S.  of  Mt.  Holland,  W.A.  P.M.  Olde  and  N.  Marriott,  4.x.  1988. 
Juvenile  plant  growing  in  gravel  pit  in  pure  laterite.  NSW  222282. 

Two  living  plants  grafted  from  scion  material  collected  at  the  same  site  as 
the  holotype  were  also  examined.  These  potted  plants  flowered  in  August/ 
September  1989  at  the  Royal  Botanic  Gardens,  Sydney. 
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A  NEW  SPECIES  OF  ACACIA  FROM  WESTERN  AUSTRALIA 

By  R.S.  COWAN  and  B.R.  MASLIN, 

Western  Australian  Herbarium, 

Department  of  Conservation  and  Lind  Management, 

P.O.  Box  104,  Como,  Western  Australia  6152 

INTRODUCTION 

Acacia  declinata  has  been  in  cultivation  for  at  least  seven  years  in  the  garden 
of  the  Western  Australian  Herbarium,  as  well  as  at  least  two  other  locations 
in  the  State,  without  a  name;  now  it  will  be  offered  to  the  public  by  one  or 
more  nurserymen  and  a  name  is  needed  in  order  to  make  it  known  to  the 
market.  It  appears  to  do  well  in  full  sun  and  partial  shade,  making  a  very 
prickly,  dense  ground  cover  more  resistant  to  treading  upon  than  even 
Hemiandra  pungensl 


TAXONOMY 

Acacia  declinata  Cowan  <Sc  Maslin,  sp.  nov.  (Fig.  1). 

Ty pus:  Amelup,  Borden  Road,  Western  Australia,  28  Sept.  1972,  A.M. 
Ashby  4603  (holo:  PERTH;  iso:  CANB,  K,  NY,  PERTH). 

F rutex  dense  intricate  multiramosus  prostratus  25*40  cm  altus,  ad  c.  2  m 
diametro,  ramulis  teretibus,  puberulis,  pilis  demum  +  declinatis.  Phyllodia 
subteretia,  compressa  insicco,  sue  pidato*  pungent  ia,  mucrone  bmnneo,  pulvino 
nullo  vel  ad  0.3  mm  longo,  1*22  mm  longa,  0.8*1. 2  mm  lata,  patentia  sed 
denum  plerumque  declinata ,  recta  ad  leviter  recurvata ,  glabra,  medio *viridia, 
nervis  8,  nervo  adaxiali  incompleto,  glande  plerumque  nulla ,  interdum 
praesenti,  ovali  ad  circulari,  1  *3  mm  supra  basetn  phyllodii.  Pedunculi  4* 
8.5  mm  longi,  graciles,  glabri  ad  parce  pubendi,  bracteis  basalibus  oblongo* 
ovatis,  cucullatis,  acutis,  1*1.5  mm  longis,  puberulis.  Capitula  globularia, 
vivide  lutea,  circa  6  mm  (2. 5*3. 5  mm  in  sicco)  diametro,  9*20*floribus, 
bracteolis  linearibus  ad  lineari*spathulatis,  ciliolatis.  Flores  pentameri,  sepalis 
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petalis  minus  quam  l/i  brevoria ,  libris,  oblongis  ad  lineari-spathulatis  vel 
spathulatis,  ciliolatis;  petalis  libris ,  anguste  ellipticis.  Legumen  lineare, 
undulatum ,  valde  elevatum  et  subcamosum  supra  semina ,  30  mm  longum,  2- 
2.5  mm  latum,  tenuiter  coriaceum,  glabrum.  Semina  longitudinalia ,  oblonga  ad 
ovali-oblonga,  2.5  mm  longa,  1.5  mm  lata,  nitido-jiigra,  arillo  subapicali. 

Dense,  intricately  branched,  prostrate  shrub  25-40  cm  tall,  spreading  to  c. 

2  m  diam.  Bark  smooth,  grey.  Branchlets  terete,  red-brown,  becoming  dark 
grey,  puberulous,  the  hairs  +  retrorse  or  becoming  so  with  age.  New  shoots 
with  crimson  tips.  Stipules  semi-persistent,  triangular  to  subulate,  to  1  mm 
long,  glabrous,  thin,  dark  brown.  Phyllodes  subterete,  somewhat 
compressed  (more  strongly  so  when  dry) ,  cuspidate-pungent,  tip  brown,  7 - 
22  mm  long,  0.8- 1.2  mm  wide,  rigid,  persistent,  patent,  usually  becoming 
reclined  to  descending,  straight  to  shallowly  recurved,  glabrous,  mid-green, 
stomata  slightly  raised;  8  in  all,  nerves  3/face,  yellowish,  salient,  adaxial 
nerve  not  extendig  to  apex  and  occasionally  bifurcating  near  phyllode  base; 
sessile  or  with  short  pulvinus  to  0.3  mm  long;  gland  usually  not  evident, 
only  present  in  the  angle  formed  by  bifurcation  of  adaxial  nerve,  minute, 
1-3  mm  above  base  of  phyllode,  plane  to  raised  slightly,  oval  to  circular. 
Peduncles  4-8.5  mm  long,  2  per  node,  slender,  glabrous  to  sparingly 
puberulous;  basal  bracts  oblong-ovate,  cucullate,  acute,  puberuious,  1  - 
1.5  mm  long.  Heads  globular,  bright  yellow,  c.  6  mm  (2. 5-3. 5  mm  dry) 
diam.,  9-20-flowered;  bracteoles  linear  to  linear-spathulate,  ciliolate. 
Flowers  pentamerous.  Sepals  less  than  half  length  of  petals,  free,  oblong  to 
linear-spathulate  or  spathulate,  ciliolate.  Petals  narrowly  elliptic,  acute,  free, 
glabrous.  Ovary  densely  appressed-puberulous.  Legume  linear,  undulate, 
strongly  raised  and  subcarnose  over  but  not  constricted  between  seeds, 
30  mm  long,  2-2.5  mm  wide,  thinly  coriaceous,  glabrous.  Seeds 
longitudinal,  oblong  to  oval-oblong,  unilaterally  deeply  constricted  near 
apex,  2.5  mm  long,  1.5  mm  wide,  1-1.2  mm  thick,  glossy  black;  pleurogram 
elongate  U-shaped,  inconspicuous,  0.5  mm  long,  0.4  mm  wide;  aril 
subapical,  galea te. 

Other  specimens  examined.  Western  Australia:  Warrungup  (Cranbrook 
road),  J.S.  Beard  7480  (PERTH);  cultivated  in  W.A.  Herbarium  garden, 
South  Perth,  S.  Curry  40  (PERTH);  cultivated  at  Woogenilup,  P.C. 
Luscombe  132  (PERTH);  41  km  SSE  of  Ongerup,  K.  Newbey  9516 
(MELU,  PERTH);  22  mi  [35.4  km]  E  of  Albany  on  road  towards 
Jerramungup,  S.  Paust  501  (PERTH) ;  near  Borden,  N.  Perry  569  (PERTH) ; 
cultivated  in  W.A.  Herbarium  garden,  P.J.  Poli  96  (PERTH);  41  km  SSE  of 
Ongerup,  N.  Stevens  for  K.  Newbey  KRN  9516-1  (MELU,  PERTH); 
cultivated  at  Albany,  late  July  1982,  E.  Swainson  (PERTH  00198242). 

Distribution  and  habitat.  The  species  grows  naturally  at  the  junction  of 
the  Roe,  Eyre  and  Darling  Botanical  Districts  ( 1 : 2  50,000  maps  1 50- 11,12). 
It  is  restricted  the  vicinity  of  Borden,  Arnelup,  Manypeaks  and  Boxwood 
Hill;  it  is  relatively  rare  but  probably  not  endangered  (Conservation  Status 
2R,  fide  Leigh  et  al.  [1988]).  It  grows  in  loamy  sand  in  open  shrub  mallee 
dominated  by  Eucalyptus  redunca  Schauer  and  in  loam  and  clay  in  Wandoo 
and  Swamp  Yate  woodland. 

Phenology.  Flowering  specimens  have  been  collected  in  August  and 
September  in  nature  but  in  cultivation,  the  flowering  period  is  longer, 
extending  from  late  July  to  October.  Specimens  with  mature  fruits  and 
seeds  have  been  taken  in  early  December. 

Discussion.  The  new  species  (named  in  allusion  to  the  phyllodes  usually 
being  more  or  less  deflexed,  at  least  in  age,  and  the  retrorse  pubescence  of 
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Figure  1.  Acacia  decliiuita.  A  —  portion  of  sterile  branchlet;  B  —  basal  bract;  C  —  one 
phyllode  axil  with  base  of  phyllode,  peduncle  subtended  by  stipule  and  basal  peduncular  bract 
respectively;  D  —  portion  of  flowering  branchlet;  E  —  diagrammatic  sketches  of  three 
transverse  sections  of  phyllode  indicated  at  Ga-c;  F  —  lateral  view  of  one  phyllode;  G  — 
adaxial  view  of  one  phyllode;  H  —  seed;  1  —  legume. 

A-D  from  Ashby  4603  (type);  E-I  from  Stevens  KRN  9516-1  (for  K.  Newbey). 
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the  branchlets)  is  one  of  the  Section  Plurinerves,  related  to  the  ‘A.  sulcata 
group’  (A.  sulcata,  A.  brachyphylla,  A.  dura,  A.  nitidula,  A.  tetanophylla  and 
two  undescribed  species  from  southern  Western  Australia).  It  differs  from 
all  the  other  members  of  the  group,  except  A.  tetanophylla,  by  its  cuspidate  - 
pungent  phyllodes.  Acacia  tetanophylla  is  readily  distinguished  from  the 
new  species  by  its  longer,  6-or  7-nerved  phyllodes;  moreover,  it  is  a  1  -2  m, 
erect  shrub.  A.  declinata  is  also  similar  in  general  appearance  to  A.  retrorsa  in 
its  small,  retrorse  phyllodes  and  prostrate  habit;  however,  the  latter  has  5- 
nerved  phyllodes,  striate  branchlets  and  it  is  found  in  the  area  west  and 
north  of  Badgingarra,  far  northwest  of  the  range  of  the  new  species. 
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THE  TERRESTRIAL  VERTEBRATE  FAUNA  OF  THE 
TORNDIRRUP  NATIONAL  PARK 

By  V.W.  SMITH,  1  Karrakatta  Road,  Goode  Beach,  Albany,  6330. 
INTRODUCTION 

The  Torndirrup  National  Park  is  situated  on  the  peninsula  south  of  Princess 
Royal  Harbour  and  King  George  Sound  at  Albany  on  the  south  coast  of 
Western  Australia.  The  area  was  gazetted  as  a  Reserve  in  1918  but  not 
named  until  1 969  when  it  came  under  control  of  the  National  Parks  Board. 
This  narrow  and  relatively  small  Park  is  about  20  km  from  east  to  west,  of 
some  3,800  hectares  (Figure  1 ) .  It  is  one  of  the  two  southernmost  National 
Parks  in  Western  Australia,  with  West  Cape  Howe  National  Park  further 
west.  No  fauna  surveys  had  apparently  been  carried  out  prior  to  this  one 
which  commenced  in  1986  with  encouragement  from  the  staff  of  the 
Department  of  Conservation  and  Land  Management  (CALM),  Albany. 

The  plutonic  rocks  of  the  rugged  peninsula  are  porphyritic  granitoid,  in 
places  intruding  into  gneiss  and  overlaid  by  Pleistocene  deposits  of 
limestone  (Muhling  <Sc  Brakel,  1982).  Some  limestone  later  eroded  away 
exposing  monadnocks  or  granite  outcrops,  particularly  in  the  central  third 
of  the  Park  where  most  of  this  survey  was  carried  out.  Impoverished  sands 
cover  most  of  the  Park.  Water  tends  to  lie  in  many  low-lying  areas  during 
the  winter  but  there  is  no  permanent  surface  water,  though  moist  areas 
occur  in  hollows  or  around  rock  outcrops. 

G.J.  Keighery  (1988,  pers.  comm.)  includes  at  least  450  species  in  an 
interim  list  of  plants  in  the  Park.  There  is  unusual  diversity  for  such  a  small 
coastal  park.  Predominant  over  the  trapping  areas  during  this  survey  were 
sedges  and  sword  grass,  L epidosperma  species,  which  formed  a  dense 
undergrowth.  Dryandras,  seven  species  of  Banksias  (four  of  which  occurred 
mainly  in  the  central  third),  Peppermints  (over  limestone),  Christmas 
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Trees,  Eucalypts,  Adenanthos  and  Melaleuca  species  were  patchily 
distributed  forming  in  parts  almost  impenetrable  thickets.  Many  plants 
have  been  pruned  by  fire,  animals  or  wind.  A  devastating  fire  occurred 
through  the  central  part  of  the  part  in  March  1969  (Albany  Advertiser); 
roadside  firebreaks  have  since  been  burnt  regularly.  Small  areas  of ‘dieback’ 
( Phytophthora  cinmmomi  infection)  were  present. 


Each  study  site  (Figure  1)  had  the  following  vegetation  and  features: 

Site  A:  The  northern  edge  of  about  50  hectares  of  sandy  heath,  generally 
sloping  to  the  north-east,  with  Banksia  attenuata  the  predominant  banksia. 
The  trap  site  was  burnt  in  July  1979,  but  the  dense  undergrowth  had 
regenerated  well. 

Site  B:  Four  hectares  of  stunted  Karri,  Marri  and  Peppermint  in  a  saddle 
between  two  rocky  outcrops. 

Site  C:  A  7  hectare  grove  of  very  old,  well  established  trees,  predominantly 
Banksia  littoralis  and  Agonis  flexuosa. 

Site  D:  the  nort-eastern  edge  of  some  170  hectares  of  low  banksia-sparse 
heath  burnt  in  March  1 982;  the  regrowth  was  generally  less  than  a  metre  in 
height. 

Site  E:  Similar  heath  to  Site  A  but  not  burnt  for  many  years  and  therefore 
denser. 

Site  F:  On  a  limestone  ridge  in  a  patch  of  Agonis  flexuosa  which  was  burnt 
for  fire  control  during  the  winter  of  1987. 

Site  G:  Predominantly  Banksia  quercifolia  heath,  with  some  Banksia 
attenuata. 

Site  H:  Edge  of  Banksia  quercifolia  heath. 
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In  1986  pit  traps  were  installed  in  the  first  four  sites  (A-D).  Sites  C  and  D 
were  closed  permanently  in  April  1988.  After  January  1988,  further  pit 
traps  were  installed  in  the  remaining  sites  (E-H),  with  drift  fences. 

Sections  of  plastic  pipe  60  cm  long  and  13  cm  or  1 6  cm  in  diameter  were 
used,  the  bottom  closed  with  aluminium  fly-wire.  Six  to  10  traps,  at 
approximately  10  metre  spacings,  were  set  at  each  site.  Drift  fences  of  either 
plastic  Gutter-Guard  (held  upright  by  short  lengths  of  wire)  orflywire  were 
used  at  some  sites.  Each  trap  was  identified  by  a  letter  or  number.  The  traps 
were  opened  for  a  few  days  at  intervals  throughout  the  year,  except  during 
the  winters  of  1986  and  1987  when  the  author  was  overseas:  During  the 
winter  of  1 988,  some  sites  were  operated  continuously  for  several  weeks  at 
a  time. 

From  April  1988  up  to  50  Elliott  Traps  (9x10x33  cm),  baited  with  bacon 
or  a  muesli/honey/peanut  butter  mixture,  were  used  along  fire-breaks  and 
tracks  beneath  vegetation  in  the  vicinity  of  most  sites. 

From  June  1988  a  cat  trap  (50  x  50  x  100  cm),  baited  with  chicken  or  rabbit, 
was  set  in  the  vicinity  of  Sites  B,  G  and  H. 

When  open,  all  traps  were  inspected  every  morning:  Mammals  were 
identified,  sexed  (except  M uridac),  aged,  weighed  (smaller  species  only) 
and  most  were  marked  on  the  under  surface  of  the  tail  base  with  a  black 
indelible  pen;  retraps  were  identified  by  blue  or  red.  Nose/ chin  swabs  were 
taken  from  some  Tarsi/jes  rostratus  for  later  pollen  examination.  Reptiles 
and  amphibians  were  only  identified  and  aged.  Ants  were  repelled  with 
‘Bitefree’  (Pea-Beau)  around  the  traps. 

All  captures  were  released  where  caught,  unless  there  was  need  for  a  second 
opinion  on  identification,  in  which  case  they  were  released  later  where 
trapped. 

When  adequate  numbers  of  any  species  were  obtained,  the  numbers  caught 
at  each  site,  and  overall,  during  a  given  period  were  calculated  per  100 
trapnights  (t/n)  to  give  some  measure  of  their  abundance  throughout  the 
year.  Where  there  were  less  than  100  t/n  in  any  period  at  a  site,  a  projected 
density  was  calculated  by  applying  the  formula:  (NxlOO)  -f*  t/n,  where  N  = 
Numbers  trapped  during  that  period. 

To  complement  the  findings  derived  from  the  trapping  programme,  visual 
observations  and  the  examination  and  identification  of  road-kills, 
particularly  reptiles,  have  been  included,  as  were  also  some  observations 
made  where  the  author  resides  at  Goode  Beach  on  the  central  northern 
park  boundary. 

At  the  eight  sites,  from  May  1986  to  December  1 988,  the  pits  were  open  a 
total  of  8088  trapnights;  The  Elliott  traps  were  open  a  total  of  5340 
trapnights. 

Table  1.  Total  numbers  (Column  1)  of  each  species  trapped  (  +  )  in  pit-traps,  Elliott  traps  or  a 
cat  trap  in  the  vicinity  of  each  sampling  site.  Sightings  (S)  are  recorded,  but  not  included  in 
total  numbers.  WAM  Accession  Numbers  refer  to  specimens  submitted  during  the  present 
survey. 


Total 

Sampling  Sites 

WAM  Accession 

SPECIES 

MAMMALS 

DASYURIDAE 

Nos 

A 

B  C  D  E  F  G+H 

Numbers 

Antechinus  flavipes 

2 

+ 

M28675 

Parantechinus  apicalis 

3 

+ 

M28674 

Sminthopsis  griseoventer 

92 

+ 

+  +  +  +  +  + 
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M29097;  M29128-9 

Total  Sampling  Sites  WAM  Accession 


SPECIES 

Nos 

A 

B 

C 

D 

E 

F 

G+H 

Numbers 

MACROPODIDAE 

Macropus  fuliginosus 

S 

s 

s 

S 

S 

PERAMELIDAE 

Isoodon  obesulus 

26 

+ 

+ 

+ 

+ 

+ 

TARSIPEDIDAE 

Tarsipes  rostratus 

428 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

M  URIDAE 

Mus  musculus 

7 

+ 

+ 

+ 

+ 

+ 

Rattus  juscipes 

285 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

M 29098;  M29099 

Rattus  rattus 

7 

+ 

+ 

+ 

CANIDAE 

Vulpes  wipes 

s 

S 

s 

FELIDAE 

Felis  cattus 

s 

S 

LEPORIDAE 

Oryctolagus  cuniculus 

s 

s 

s 

s 

amphibia 

leptodactylidae 

Crinia  georgiana 

31 

+ 

+ 

+ 

+ 

+ 

+ 

Helioporus  eyrei 

34 

30 

+ 

+ 

+ 

Limnodynastes  dorsalis 

16 

+ 

+ 

10 

+ 

HYL1DAE 

L itoria  adelaidensis 

5 

+ 

+ 

+ 

Litoria  moorei 

2 

+ 

REPTILES 

GEKKONIDAE 

Phyllodactylus  marmoratus 

s 

s 

PYGOPODIDAE 

Aprasia  striolata 

5 

+ 

+ 

+ 

+ 

R100249 

Pygopus  lepidopodus 

6 

s 

s 

+ 

+ 

SC1MC1DAE 

R100322 

Ctenotus  catenifer 

32 

+ 

+ 

+ 

+ 

Ctenotus  labillardieri 

1 

+ 

Egemia  luctuosa 

4 

+ 

+ 

+ 

Egemia  kingii 

1 

+ 

Egemia  napoleonis 

s 

R100324 

Hemiergis  peronii 

31 

+ 

+ 

+ 

+ 

+ 

+ 

R100321 

Leilopisrrui  trilineatum 

45 

+ 

+ 

+ 

+ 

+ 

+ 

R100319 

Lerista  microtis 

39 

+ 

+ 

+ 

+ 

+ 

R100323 

Sphenomorphus  australis 

12 

+ 

+ 

R 1003 20 

Tiliqua  rugosa 

22 

+ 

+ 

s 

s 

+ 

+ 

VARANIDAE 

Varanus  rosenbergi 

2 

s 

+ 

+ 

s 

BOIDAE 

Morelia  spilota 

s 

s 

s 

R98118 

ELAPIDAE 

Notechis  coronatus 

7 

s 

s 

+ 

+ 

Notechis  curtus 

1 

s 

+ 

s 

R94801 

Notechis  scutatus 

6 

+ 

+ 

+ 

+ 

Pseudonaja  affinis 

s 

s 

A 

B 

c 

D 

E 

F 

G+H 

RESULTS  AND  DISCUSSION 

The  numbers  of  vertebrate  fauna  recorded  during  this  survey  and  the  sites 
where  trapped  or  seen  are  shown  in  Table  1.  Eight  species  of  mammal 
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(including  two  introduced  species)  were  trapped;  four  other  species  were 
sighted;  a  further  two  species  were  recently  reported.  Five  frog  species  and 
1 5  reptile  species  were  trapped;  four  others  were  sighted  or  identified  from 
road  kills.  Inadvertent  captures  included  a  Common  Bronzewing  and  two 
Brown  Quail  chicks  in  pit  traps  and  several  Ravens  in  the  cat  trap. 

Western  Australian  Museum  (WAM)  records  show  that,  in  the  Albany 
area,  the  Quokka  Setonix  brachyurus  was  last  collected  in  1 905  (on  the  Park 
boundary),  and  the  Woylie  Bettongia  penicillata  in  1933.  The  Ringtailed 
Possum  Pseudocheirus  occidentalis  is  still  seen  near  Albany;  four  Museum 
specimens  were  collected  during  the  past  seven  years  but  this  species  was 
not  seen  in  the  Park  recently.  An  adult  male  Brush-tailed  Phascogale 
Phascogale  tapoatafa  (WAM  M 246 17)  was  killed  recently  on  the  road  at 
the  Park  entrance  where  there  is  tall  timber.  The  habitat  is  probably 
unsuitable  for  this  arboreal  species  within  the  Park.  Specimens  ofNotechis 
minor  (WAM  R1 5098)  and  Rhinoplocephalus  bicolor  (WAM  R81349)  were 
collected  southwest  of  Albany  near  the  Park  boundary,  but  were  notseen  or 
trapped  in  the  Park  during  this  survey. 

Christensen  and  others  ( 1 985)  carried  out  an  extensive  fauna  survey  of  the 
southern  forests  of  Western  Australia.  The  species  recorded  in  their  Zone  I, 
which  included  all  their  south  coastal  surveys  in  the  coolest  and  wettest 
part,  approximate  to  those  recorded  here:  However  Morelia  spilota  and 
Notechis  curtus  were  absent  from  their  Zone  I.  Also  in  this  survey  Tarsipes 
rostratus  exceeded  Rattus  fascipes  in  abundance. 

In  a  survey  of  coastal  areas  between  Busselton  and  Albany,  How  and  others 
(1987)  showed  that  most  mammalian  populations  were  small  and  isolated. 
They  recorded  another  1 1  species  of  terrestrial  vertebrates  (8  reptiles  and  3 
frogs)  from  the  Albany  area  within  the  past  40  years,  but  these  were  not  seen 
or  trapped  during  this  survey.  Neither  survey  recorded  the  Dibbler. 

The  following  general  observations  were  made  on  trapping  efficiency; 
breeding  and  weight  variations;  population  densities  through  the  year. 

MAMMALS 

DASYURIDAE 

Antechinus  flavipes  Yellow-footed  Antechinus 

A  juvenile  male  weighing  23.5  g  was  trapped  in  October  1986.  An  adult 
male  weighing  34  g  was  trapped  in  August  1988. 

Parantechinus  apicalis  Dibbler 

An  adult  male  weighing  77  g  was  trapped  in  December  1987  in  the  same 
trap  as  the  tail  and  fur  of  an  adult  honey  possum  Tarsipes  rostratus.  An  adult 
male  weighing  76  g  and  in  non-breeding  condition,  was  trapped  in  mid- 
June  1988.  An  adult  female  weighing  57  g  was  trapped  (same  pit  as  the 
second  Dibbler)  in  mid-September  1988  with  the  pouch  contracted  but 
having  recently  weaned  young  (Woolley,  1971).  This  individual  was  found 
dead  six  days  later  during  a  period  of  very  inclement  weather  in  an  Elliott 
trap  200  metres  from  where  it  was  released. 

The  weights  are  heavier  than  those  of  the  same  species  on  Boullanger  Island 
north  of  Perth  (Dr  Chris  Dickman  —  pers.  comm.). 

Sminthopsis  griseoventer.  Coastal  Dunnart 

Adult  males  weighed  17.5-32  g;  females  weighed  13.5-20  g.  Three  females 
with  pouched  young  (<5  mm  in  size;  number  undetermined)  were 
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trapped  during  second  half  of  September.  Three  lactating  females  (one  of 
them  WAM  M29097)  were  trapped  in  November  and  December. 

The  overall  trapping  density  was  generally  less  than  2  per  100  t/n,  with  the 
following  exceptions: 

During  August  1988  nine  adults  with  luxuriant  fur  (all  heavy  males,  one 
weighing  32  g)  were  trapped  during  186  t/n  in  one  year  regrowth.  In  early 
winter  five  adults  were  trapped  during  84  t/n;  in  spring  three  adults  were 
trapped  during  72  t/n. 

In  December  several  young  ones,  weighing  less  than  1 0  g,  were  trapped  and 
often  retrapped,  the  highest  trapping  densities  being  14  per  100  t/n  in  1987 
and  8  per  100  t/n  in  1988. 

MACROPODIDAE 

Macropus  fuliginosus  Western  Grey  Kangaroo 

Individuals  or  small  groups  were  sighted  throughout  the  Park,  being  more 
readily  seen  in  burnt  areas  feeding  on  new  growth  or  during  warm  evenings 
in  spring  and  summer  on  roadsides;  several  were  killed  by  vehicles. 
Apparently  more  abundant  in  the  less  disturbed  western  part  of  the  Park 
along  the  coastal  escarpment.  One  group  regularly  grazed  on  a  lawn  in 
Goode  Beach.  Young  in  the  pouch  were  seen  during  spring. 

Macropus  irma  Western  Brush  Wallaby 

Recent  sightings  (Martin  Lloyd/Geoff  Harnett;  pers.  comm.)  in  the 
western  end  of  the  Park  along  the  coastal  escarpment. 

PERAMELIDAE 
Isoodon  obesulus  Southern  Brown  Bandicoot 

Nine  juveniles  were  trapped  in  pits  during  October  to  February.  Fourteen 
(7  juveniles;  7  adults)  were  trapped  in  Elliotts  during  April  to  November. 
Three  were  caught  in  the  cat  trap  during  September/October:  one  female 
had  pouched  young,  approximately  10  mm  long,  in  mid-October  and  was 
recaught  in  a  pit  two  days  later,  1 50  metres  away. 

TARSIPEDIDAE 
Tarsipes  rostratus  Honey  Possum 

Males  weighed  up  to  13.5  g  and  females  up  to  22.5  g.  Overall  densities 
exceeded  10  per  100  t/n  whenever  there  was  plenty  of  banksia  flower.  A 
maximum  trapping  density  of  36  per  100  t/n  was  recorded  during 
December  1986,  when  Banksia  attenuata  was  in  bloom  —  this  included 
nine  honey  possums  in  one  pit  trap  one  night.  This  marsupial  was  abundant 
in  the  Park,  though  seemingly  subject  to  quite  spectacular  fluctuations  in 
population  throughout  the  year  as  recorded  elsewhere  (Wooller  and 
others,  1981):  More  likely  they  are  constantly  moving  into  freshly- 
flowering  areas. 

Females  weighing  from  10-22.5  g,  with  obvious  young  in  the  pouch,  were 
trapped  throughout  the  year,  as  were  juveniles  out  of  the  pouch,  weighing 
3-6  g.  Highest  densities  of  juveniles  were  recorded  during  October/ 
December  in  Banksia  attenuata  (10  to  50  per  100  t/n),  during  January  and 
March  in  Banksia  littoralis  (12  per  100  t/n)  and  during  winter  in  Banksia 
quercifolia  (20  to  22  per  100  t/n) .  Juveniles  of  both  sexes  were  retrapped  at 
the  same  site  during  autumn,  winter  and  spring.  In  this  area  honey  possums 
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also  breed  throughout  the  year  as  elsewhere  (Scarlett  &.  Woolley,  1980; 
Renfree  and  others,  1984). 

The  overall  ratio  of  adult  males  to  females  was  about  even  (163:  1 60) .  At 
some  periods,  however,  there  was  considerable  disparity: 

Males  outnumbered  females  in  B.  cittenucita  during  December  1986 
(10M  :  IF);  during  January/February  1988  (15M  :  8F)  and  October  to 
December  1988  (21 M  :  1  OF),  and  in  B.  quercifolia  during  May  to  July  1988 
(21M  :  12F).  By  contrast  females  outnumbered  males  in  B.  attenuata 
during  March  1987  (6F  :  3M)  and  in  B.  quercifolia  during  September  1988 
(37F  :  20M),  suggesting  females  lingered  when  flowering  had  almost 
finished. 

In  pit  traps  this  species  is  particularly  vulnerable;  individuals  have  been 
killed  and  generally  eaten  by  Rattus  justifies,  Parantechinus  afiicalis, 
Sminthofisis  griseoventer  and  Notechis  scutatus.  One  mature  female  with  two 
hairless  pouched  young  was  found  dead  in  a  trap  with  a  frog  (See 
Heleiofiorus  eyrei).  Three  remapped  young  died. 

MURIDAE 

Mws  domesticus  House  Mouse 

Sporadically  trapped  though  four  in  March/April  1987.  One  was  eaten  by 
a  Tiger  Snake  in  same  pit. 

Rattus  justifies  Southern  Bushrat 

Forty-eight  were  trapped  in  pits  at  all  sites;  237  were  also  caught  in  Elliotts  in 
all  areas  (open  heath,  dense  bush  and  up  trees  and  logs) ,  even  in  the  wettest 
and  coldest  conditions.  Twelve  caught  in  Elliotts  during  the  winter  were 
dead  and  emaciated.  Half-grown  juveniles  were  most  frequently  trapped  in 
spring  and  early  summer. 

Rattus  rattus  Black  Rat 

A  few  were  caught  in  pits,  particularly  near  Goode  Beach  during 
summer. 

Cafira  hircus  Goat 

Abundant  fresh  scats  and  some  tracks  apparently  of  this  species  were  seen  at 
the  western  end  of  the  Park  along  the  coastal  escarpment. 

Vulfies  vulfies  Fox 

Sporadically  seen;  a  male  was  killed  on  the  Goode  Beach  road:  two  cubs 
were  seen  frequently  and  the  remains  of  one  were  found  in  December 

1987. 

Felis  catus  Cat 

Sporadically  seen,  generally  domestic  ones  straying  from  Goode  Beach  or 
Frenchman  Bay.  Several  were  trapped  by  the  ranger  at  fishing  haunts  where 
they  create  a  nuisance,  stealing  bait  or  catches;  the  stomachs  of  two 
contained  only  fish  remnants. 


AMPHIBIA 

Frogs  were  generally  only  trapped  between  April  and  November. 
Heliofiorus  eyrei 

Thirty  were  trapped  in  forest  at  Site  B,  one  as  late  as  December.  A  female 
honey  possum  in  a  pit  trap  with  one  was  badly  soiled  and  dead,  though  two 
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pouched  young  were  still  alive;  she  had  apparently  licked  the  toxic 
secretions. 


REPTILES 

Reptiles  were  generally  seen  only  during  October  to  May,  with  one 
exception,  see  Notechis  curtus. 

PYGOPODIDAE 

Aprasia  species 

Eleven  were  trapped  during  November  to  April  in  dense  heath.  Three  were 
dug  up  during  earthworks  in  my  garden.  All  were  a  uniform  brown  with  no 
obvious  striations,  but  their  species  was  not  determined.  One  trapped  in 
November  1988  was  identified  by  the  Museum  (WAM  R 100249)  as  A. 
striolata;  subsequently  four  more  were  trapped  in  December. 

Pygopus  lepidopodus  Scale-footed  Lizard 

A  hatchling  (70  mm)  was  seen  on  a  track  in  May.  Several  road-kills  were 
examined;  also  several  individuals  were  seen  alive  in  heath,  occasionally 
climbing  up  vegetation,  well  camouflaged  but  more  obviously  seen  where 
the  vegetation  was  shorter.  They  generally  preferred  dense  sedgy  heath. 
Considerable  variation  in  markings  was  noticed,  from  uniform  brown  to 
striped  beautifully-coloured  individuals. 


SCINCIDAE 

Ctenotus  labillardieri 

Only  one  was  trapped  in  the  Park,  but  this  species  is  common  in  Goode 
Beach.  One  specimen  from  The  Gap  is  in  the  Museum  (WAM  51761). 
Egemia  kingii 

Only  one  was  trapped  in  the  Park,  though  several  were  seen  in  Goode 
Beach.  One  specimen  from  near  Bald  Head  is  in  the  Museum  (WAM 
R25075). 

Egemia  luctuosa 

Three  were  caught  in  Elliotts  and  one  in  a  pit  trap,  all  in  dense  sedgy 
heath. 

Egemia  napoleonis 

One  roadkill  was  collected  (WAM  R100324). 

Hemiergis  peronii 

A  specimen  from  The  Gap  (WAM  R56101)  is  Hemiergis  p.  peronii. 
Tiliqua  rugosa 

Five  were  caught  in  pit  traps  and  1 7  in  Elliotts,  all  in  more  open  heath;  many 
were  seen  at  all  sites  and  on  roads  and  firebreaks. 

VARAN1DAE 

Varanus  rosenbergi 

One  was  caught  in  a  cat  trap,  and  one  had  gone  into  a  pit  and  killed  a  tiger 
snake  Notechis  scutatus.  Individuals  were  seen  occasionally  on  firebreaks  in 
the  Park  or  on  the  road. 
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BOIDAE 

Morelia  spilota  imbricata  Carpet  Python 

Two  were  removed  from  the  houses  in  Goode  Beach  and  released  in  the 
Park.  Several  were  seen  live  or  found  dead  on  roads  (WAM  R981 18). 

ELAPIDAE 

Notechis  coronatus  Crowned  Snake 

Four  adults  were  trapped  in  spring  and  summer.  Three  hatchlings  were 
trapped  during  February  to  May.  Though  only  trapped  in  dense  sedges, 
adults  were  occasionally  seen  on  the  roads  or  tracks  early  in  the  morning: 
One  in  October  had  half-swallowed  a  skink  Ctenotus  catenifer  but 
disgorged  it  when  disturbed.  Six  specimens  from  Frenchman  Bay  (near 
Goode  Beach)  are  in  the  Museum  (WAM  22483-8). 

Notechis  curtus  Bardick 

During  the  summer  this  pugnacious  little  snake,  though  considered  a 
nocturnal  species,  was  frequently  seen  on  the  roads  or  firebreaks  sunning 
during  late  afternoons;  one  was  seen  almost  daily  during  June  and  early  July 
on  a  firebreak  in  spite  of  very  inclement  wet  weather.  A  dead  specimen  was 
disgorged  by  a  mist-netted  Kookaburra  Dacelo  gigas  at  Goode  Beach 
(WAM  R94801). 

Notechis  scutatus  Tiger  Snake 

Six  were  caught  in  pit  traps:  One  in  December  had  been  killed  by  a  monitor 
Varanus  rosenbergi  which  went  into  the  pit  after  it.  Tiger  snakes  were  much 
more  frequently  seen  alive  on  firebreaks  or  as  roadkills  than  the  dugite 
Pseudonaja  affinis  within  the  Park  boundaries. 

Pseudoruija  affinis  Dugite 

Only  two  alive  and  two  roadkills  were  seen  in  the  Park  but  several  roadkills 
and  live  ones  were  seen  outside  the  park,  in  the  vicinity  of  Little  Grove. 

CONCLUSIONS 

In  spite  of  this  small  Park  being  under  considerable  tourist  pressure,  a 
surprising  number  of  vertebrate  species  were  recorded;  most  were  found  in 
the  banksia-dominant  central  third  of  the  Park,  where  there  was  a  diversity 
of  habitats.  The  winter-flowering  B anksia  quercifolia  played  an  important 
role  in  the  sustenance  of  the  Honey  Possum  during  the  winter.  The  finding 
of  the  rare  and  endangered  Dibbler  was  especially  rewarding. 

This  healthy  state  should  continue  provided  fires,  habitat  preservation  and 
introduced  predatory  animals  can  be  adequately  controlled.  Fires  may 
always  have  been  a  problem,  but  some  vertebrates  undoubtedly  survive  on 
the  numerous  granite  outcrops  in  the  central  third.  Controlled  bum-off 
areas  were  recolonised  within  a  year  by  all  except  fossorial  species  or  those 
requiring  dense  cover. 

Urban  development  on  the  long  northern  boundary  may  accentuate  two 
problems;  illegal  use  of  off-road  vehicles,  which  erode  the  fragile  sands,  and 
increased  numbers  of  feral  cats.  Sustained  control  of  feral  cats  and  foxes 
would  be  especially  important  after  fire. 
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THE  WATER-RAT,  HYDROMYS  CHRYSOGASTER  (MURID AE) 
ON  DORRE  ISLAND,  W.A. 

By  J.  ANTHONY  FRIEND  and  NEIL  D.  THOMAS, 

Dept  of  Conservation  and  Land  Management, 

Western  Australian  Wildlife  Research  Centre, 

P.O.  Box  51,  Wanneroo,  Western  Australia  6065 

During  1986  and  1987,  four  trips  were  made  to  White  Beach  on  Dorre 
Island,  Shark  Bay,  to  carry  out  research  into  the  ecology  of  the  Western 
Barred  Bandicoot  ( Perameles  Bougainville) .  We  arrived  at  the  beach  on  the 
last  of  these  visits  on  18  August  1987.  On  landing,  we  saw  in  the  sand  a 
number  of  tracks  made  by  a  medium-sized  mammal  other  than  those  - 
previously  recorded  from  the  island  L agorchestes  hirsutus,  Lagostrophus  - 
fasciatus,  Bettongia  lesueur  and  Perameles  Bougainville  (Ride  and  Tyndale- 
Biscoe  1962).  Over  the  course  of  the  previous  visits  we  had  become 
familiar  with  the  tracks  of  the  other  mammals,  but  had  not  seen  these 
particular  prints  before. 

On  19  August,  at  about  2130H,  one  of  us  (NDT)  was  returning  to  our 
campsite  on  the  beach  when  he  saw  in  the  light  of  his  head-torch  a  water-rat 
( Hydromys  chrysogaster )  about  20  metres  from  the  cliffs  at  the  southern  end 
of  White  Beach.  On  the  following  night  at  0230H  we  both  saw  a  water-rat 
(presumably  the  same  individual)  in  virtually  the  same  place.  On  both 
occasions,  the  animal  was  foraging  along  the  strand-line  in  washed-up 
seagrass.  Under  observation  by  head-torch,  it  walked  along  the  sand 
towards  the  cliffs,  climbed  onto  the  rocks  at  the  cliff-base,  then  disappeared 
under  a  rock  ledge.  The  water-rat  was  observed  at  a  distance  of  10-15 
metres  for  at  least  30  seconds  on  both  nights,  allowing  us  ample 
opportunity  to  note  its  distinctive  features.  These  included  its  size,  its  gait, 
the  shape  of  its  head  and  the  taper  of  the  hind -quarters  out  to  the  base  of 
the  tail.  The  tail  itself  was  covered  with  dark  fur  and  bore  an  obvious  white 
tip.  The  overall  colour  of  the  pelage  appeared  to  be  dark  brown. 

Hydromys  chrysogaster  is  widespread  in  coastal  and  inland  parts  of  northern 
and  eastern  Australia  and  in  New  Guinea  and  its  adjacent  islands. and  is 
present  in  Western  Australia  in  the  north-west  and  the  south-west  (Olsen 
1983).  It  has  been  recorded  from  Barrow  Island  (Butler  1970),  the  - 
Montebello  Islands  (Butler  1970;  Burbidge  1971)  and  Depuch  Island 
(Ride  1 964) .  This  is  the  first  record  of  the  species  on  1 000  km  of  coastline  - 
between  Moore  River  and  Barrow  Island. 

Our  sighting  of  water-rat  tracks  on  White  Beach  only  on  our  fourth  visit, 
despite  close  attention  to  mammal  tracks  on  previous  occasions,  leads  us  to 
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conclude  that  this  individual  had  taken  up  residence  on  the  beach  since  our 
third  visit  in  March  1987.  The  lack  of  any  previous  record  of  the  species 
from  Dorre  Island  or  nearby  Bernier  Island  despite  numerous  visits  by 
biologists,  suggests  that  its  presence  there  is  a  recent  and  perhaps  transitory 
phenomenon. 

If  water-rats  had  been  regularly  using  the  islands1  few  beaches,  which  are 
preferred  expedition  campsites,  one  would  surely  have  been  encountered 
before.  If  the  rocky  shores  and  inshore  reefs  on  the  western  side  of  the 
islands  were  the  preferred  habitat,  however,  sightings  might  be  less  likely. 
Butler  (1970)  trapped  Hydromys  on  rocks  at  tide  level  on  Barrow 
Island. 

Whether  or  not  there  is  a  permanent  presence  of  Hydromys  on  Dorre 
Island,  the  existence  of  a  population  somewhere  in  the  Shark  Bay  area  is 
indicated.  The  water  gap  between  Dorre  and  Dirk  Hartog  Islands  is 
approximately  26  kilometres  wide  and  is  unlikely  to  be  crossed  frequently 
even  by  these  strong  swimmers.  Dirk  Hartog  Island  is  only  two  kilometres 
from  Edel  Land,  so  its  shores  could  be  colonised  quickly  by  an  expanding 
Hydromys  population  on  the  mainland.  Biological  surveys  of  that  island, 
however,  have  not  recorded  the  species  (Burbidge  and  George  1978). 

Shark  Bay  lies  midway  between  the  previously  recorded  north-western  and 
south-western  ranges  of  Hydromys  chrysogaster.  Animals  from  the 
Kimberley  and  Barrow  Island  are  much  lighter  in  colour  that  those  from  the 
south-west  (Ride  1964;  Butler  1970).  Our  observations  suggested  that  the 
Dorre  Island  specimen  belonged  to  the  dark  chocolate-brown  form  found 
in  the  south-west.  Further  survey  may  reveal  water-rat  populations 
between  Shark  Bay  and  Moore  River. 

Note  added  in  proof: 

During  a  visit  in  August  1988,  Hydromys  tracks  were  again  seen  on  White 
Beach.  They  were  also  found  on  two  beaches  immediately  to  the  north, 
inrluding  one  set  1  km  from  the  original  sighting. 
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FRESHWATER  CRAYFISH  OF  THE  WILSON  INLET 
CATCHMENT  BASIN,  SOUTHWEST  WESTERN  AUSTRALIA 

By  RUSSELL  W.  JONES, 

University  of  Massachusetts  at  Amherst, 

Hills  House,  Amherst  MA  01003,  U.S.A. 

ABSTRACT 

A  survey  of  three  rivers  in  the  Wilson  Inlet  catchment  basin  in  southwest 
Western  Australia  was  undertaken  during  an  eight  day  period  in  May  1981, 
to  describe  the  distribution  of  Cherax  spp. 

Four  species  of  Cherax  were  recorded:  C.  tenuimanus,  C.  crassimanus ,  C. 
quinquecarinatus  and  C.  preissii.  The  presence  of  C.  quinquecarinatus 
extended  the  known  distribution  of  this  species  eastward  by  some  29 
kilometres.  C.  crassimanus  occurred  within  all  river  systems.  C.  tenuimanus 
was  found  predominantly  in  permanent  waters  particularly  of  the  Denmark 
River,  the  catchment  of  which  has  suffered  minimal  disturbance.  C.  preissii 
was  found  only  in  the  Hay  and  Sleeman  River  systems  where  catchments 
have  suffered  greater  disturbance. 

Increases  in  salinity  concomitant  with  the  clearing  of  catchment  may  be  an 
important  mechanism  controlling  the  distribution  of  the  crayfish 
species. 


INTRODUCTION 

If  size,  abundance  and  distribution  are  relevant  criteria  by  which  to  judge, 
then  crayfish  must  be  significant  components  of  Australian  freshwater 
ecosystems.  There  would  be,  therefore,  zoological  relevance  for 
determining  the  distribution  and  macrohabitat  preference  of  crayfish 
species  under  pristine  environmental  conditions.  Yet  intensive  studies  on 
these  facets  of  the  biology  of  Australian  crayfish  commenced  in  only 
comparatively  recent  times:  studies  on  Engaeus  spp.  and  Parastacoides 
tasmanicus  in  western  Tasmania  (Richardson  and  Swain  1980;  Suter  and 
Richardson  1977)  and  Cherax  tenuimanus  in  Western  Australia  (Morrissy 
1978). 

The  freshwater  crayfish  of  Australia  all  belong  to  the  family  Parastacidae 
which  has  a  Gondwanic  distribution.  Parastacids  of  the  genus  Cherax  are 


Figure  1.  The  distribution  of  the  genux  Cherax  within  southwest  Australia. 
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the  most  widespread  within  the  southwestern  corner  of  Western  Australia 
(Figure  1),  inhabiting  a  variety  of  macrohabitats  from  deep  permanent 
rivers  to  semipermanent  swamps  and  creeks  (Coy  1979;  Riek  1 967) .  Riek 
(1967)  presents  general  distribution  maps  of  each  species. 


This  paper  presents  the  results  from  a  survey  of  Cher  ax  distribution  within 
the  Denmark,  Hay  and  Sleeman  River  catchments.  Although  adjacent,  all 
represent  quite  separate  catchments  (Figure  2).  However,  during  the  last 


outflow  through  what  is  now  Wilson  Inlet.  Given  this,  and  the  reasonably 
uniform  topography,  geology  and  climate  throughout  the  area,  it  is 
reasonable  to  anticipate  that  any  differences  in  distribution  of  Chcrcix  spp. 
within  the  Denmark,  Hay  and  Sleeman  catchments  reflect  the  disturbance 
due  to  increased  salinity  and  land  clearance  associated  with  agriculture  in 
the  latter  two  catchments.  The  catchment  of  the  Denmark  River  remains 
essentially  unchanged  jarrah-marri  forest. 

METHODS 

Sampling  was  undertaken  from  1 1  May  1 98 1  to  1 7  May  1 98 1  at  a  total  of  28 
sites  within  the  Wilson  Inlet  catchment  basin.  The  sample  sites  are 
indicated  on  Figure  2.  Locations  varied  from  perennial  shallow  swamp 
habitats  to  permanent  deep  flowing  river  habitats.  Each  site  was  sampled  on 
a  minimum  of  two  occasions,  at  least  once  during  the  day  and  again  at 
night. 

In  water  greater  than  waist  deep,  drop-nets  of  mesh  size  1 6  mm,  baited  with 
chicken  laying  pellets,  were  positioned  for  periods  of  half  an  hour  in  such  a 
manner  as  to  sample  as  many  of  the  potential  habitats  of  the  sample  sites  as 
possible  i.e.,  at  any  one  site  under  logs,  in  deep  pools  and  in  fast  flowing 
water.  At  sites  where  wading  was  possible  hand  nets  with  diameter  no 
greater  than  450  mm  were  used  to  sweep  the  site,  under  banks,  around  and 
under  submerged  rocks  and  logs. 

Animals  were  identified  to  species  level.  To  ensure  accuracy  and  reliability 
of  my  classification,  a  number  of  specimens  were  stored  in  alcohol  and  their 
identification  was  verified  by  C.M.  Austin,  Zoology  Department, 
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University  of  Western  Australia.  Any  crayfish  of  carapace  length  less  than 
10  mm  were  disregarded  as  accurate  identification  was  not  possible. 
Identification  of  Cherax  spp.  is  not  easy.  Riek  (1967)  listed  eight  species 
endemic  to  Western  Australia,  but  in  a  preliminary  investigation,  Austin 
(1986)  reduced  this  number  to  five.  Another  species,  C.  destructor  has  also 
been  introduced  into  the  wheatbelt. 

RESULTS 

The  sites  where  crayfish  were  caught,  and  numbers  collected  at  each  site  are 
listed  in  Table  1.  Crayfish  were  collected  at  23  sites  representing  82%  of  all 
sampling  stations. 


Site 

C.  tenuimanus  C.  crassimanus 

C.  preissii 

C.  quinquecarinatus 

01 

1 

1 

— 

_ 

02 

- 

1 

— 

— 

03 

1 

3 

_ 

_ 

04 

2 

3 

- 

- 

05 

2 

- 

_ 

_ 

06 

14 

2 

_ 

3 

07 

4 

- 

- 

— 

08 

1 

- 

_ 

_ 

09 

1 

1 

_ 

_ 

10 

- 

2 

_ 

_ 

11 

9 

1 

_ 

_ 

12 

- 

2 

_ 

_ 

13 

- 

1 

_ 

_ 

14 

- 

- 

_ 

_ 

15 

- 

- 

_ 

7 

16 

- 

- 

_ 

17 

- 

3 

_ 

_ 

18 

- 

2 

_ 

_ 

19 

- 

6 

2 

_ 

20 

- 

_ 

_ 

_ 

21 

- 

1 

2 

_ 

22 

- 

- 

10 

_ 

23 

- 

2 

2 

_ 

24 

- 

- 

— 

_ 

25 

2 

- 

5 

_ 

26 

- 

4 

5 

_ 

27 

- 

3 

— 

_ 

28 

Table  1. 

Numbers  of  crayfish  of  each  species  caught 

at  each  site. 

Four  species  are  represented  in  the  samples:  C.  tenuimanus  at  10  sites,  C. 
crassimanus  at  1 7  sites,  C.  preissii  at  6  sites  and  C.  quinquecarinatus  at  2  sites. 
Allopatry  was  exhibited  at  57.2%  of  sample  sites  and  included  all  four 
species.  Sympatry  was  also  found  to  occur  —  between  C.  tenuiminus  and  C. 
crassimanus  atsites  1 , 3, 4, 9  and  1 1 ;  between  C.  tenuimanus  and  C.  preissii  at 
site  25;  between  C.  crassimanus  and  C.  preissii  at  sites  19, 21,  23  and  26;  and 
between  C.  tenuimanus ,  C.  crassimanus  and  C.  quinquecarinatus  at  site  6. 

The  river  systems  were  divided  into  two  regions,  a  “channel”  region 
including  all  permanent  bodies  of  water  continuously  connected  to  the 
ocean  and  a  “headwater”  region  including  all  temporary  bodies  of  water 
connected  downstream  to  an  intermittent  water  body.  This  zonation, 
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although  simple,  has  the  advantage  of  encompassing  the  wide  range  of 
seasonal  and  yearly  water  flow  found  in  the  southwest  of  Western  Australia. 
Furthermore,  permanency  is  likely  to  be  the  single  most  direct  factor 
affecting  the  physical  and  hence  biological  composition  of  freshwater 
bodies  in  Western  Australia.  During  the  limited  period  of  the  study,  all 
rivers  were  flowing  strongly  throughout  their  entire  lengths.  Species 
distribution  according  to  this  zonal  classification  within  the  three 
catchments  is  presented  in  Table  2.  Eighty-six  percent  of  C.  tenuimanus 
individuals  caught  were  in  the  permanent  waters  of  the  channel  region.  In 
contrast,  67%  of  C.  crassimanus  specimens  were  captured  in  the 
intermittent  waters  of  the  headwater  region.  Neither  C.  prcissii  nor  C. 
quinquecarinatus  exhibited  any  marked  preference  for  either  region. 


DENMARK  SYSTEM  HAY  SYSTEM  SLEEMAN  SYSTEM 

Headwater  Channel  Headwater  Channel  Headwater  Channel 


C.  tenuimanus 

5(3) 

29(5) 

- 

2(1) 

C.  crassimanus 

7(3) 

8(5) 

14(5) 

3(1)  4(1) 

C.  preissii 

- 

- 

16(4) 

10(2) 

C.  quinquecarinatus 

- 

3(1) 

7(1) 

- 

Table  2.  Number  of  crayfish  (and  sites)  of  each  Cherax  spp.  found  within  the  three  river 
systems. 


The  distribution  of  each  species  in  relation  to  salinity  is  illustrated  in  Figure 
3.  The  graph  indicates  a  preference  by  C.  tenuimanus  for  water  of  salinity  less 
than  600  mg/L  while  C.  crassimanus  and  C.  prcissii  would  appear  to  favour 
extreme  salinity. 


Total  dissolved  salt  (mg/L) 

Figure  3.  Number  of  crayfish  caught  versus  average  total  salt  concentration  (average  salinity 
over  two  years  after  the  data  of  Collins  and  Fowlie  [1981]). 


DISCUSSION 

Clearing  of  forests,  particularly  for  agricultural  purposes,  leads 
concomitantly  to  changes  in  the  hydrological  cycles  operating  within 
catchments,  influencing  such  parameters  of  a  riverine  environment  as  flow 
regime,  amplitude  and  permanency,  silt  load  and  turbidity,  quantity  of 
dissolved  salts,  nutrients,  and  particulate  organic  material  transported 
(Hynes  1970;GoIuber  1983;  Williams  1983).  Such  changes  to  the  riverine 
environment  inevitably  lead  to  changes  of  the  riverine  biota.  Although  it  is 
difficult  to  cite  examples  from  Australia,  changes  wrought  upon  the  Upper 
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Ohio  Basin  may  be  considered  exemplary.  There,  the  forest  canopy  was 
reduced  from  95% cover  (in  1788)  to  20% cover  (in  1855),  and  by  1900, 18 
species  of  fish  had  disappeared  from  the  area,  including  most  of  the  food 
and  sporting  species,  to  be  replaced  by  silt  tolerant  species  (Lachner 
1956). 

The  Denmark  River  catchment  is  largely  undisturbed,  the  majority  of  the 
708  km2  being  made  up  of  reserves.  Only  33%  is  cleared  for  agriculture,  the 
remainder  being  predominantly  jarralvmarri  forest,  so  the  catchment  is  in 
reasonably  pristine  condition.  In  accord  with  this  suggestion,  water  quality 
is  good  —  salinities  are  low,  ranging  from  220  mg/L  to  580  mg/L  —  and  it 
would  seem  a  reliable  situation  to  assess  the  pristine  distribution  vis  a  vis  the 
macrohabitat  of  crayfish.  In  contrast,  688  km2  (53%)  and  72  km2  (82%)  of 
the  Hay  and  Sleeman  River  catchments  respectively  are  used  for 
agriculture.  It  is  beyond  the  scope  of  the  present  study  to  identify  the 
changes  associated  with  clearing,  many  of  which  interact  (e.g.,  increases  in 
sediment  load  and  nutrient  content),  and  quantify  their  individual  effect 
on  the  riverine  biota.  However,  clearing  often  results  in  higher  salinities  of 
rivers  (Williams  1983)  and  in  accordance  with  these  observations  the 
salinities  within  the  Hay  and  Sleeman  Rivers  range  as  high  as  2000  mg/L, 
considerably  higher  than  in  the  Denmark  River.  A  simplistic  model,  which 
may  be  true  of  the  limited  study  area,  is  that  land  clearing  in  the  Wilson  Inlet 
catchment  leads  to  an  increase  in  river  water  salinities. 

Cherax  tenuimanus  exhibited  a  clear  preference  for  the  permanent  waters  of 
the  channel  regions,  which  supports  Riek  (1967)  and  Coy  (1979)  who 
refer  to  the  matron  as  inhabiting  rivers  and  the  deeper,  broader  waters  of 
more  permanent  streams.  The  clear  preference  of  this  species  for  waters  of  a 
lower  salinity  is  reflected  by  its  biased  distribution  towards  the  pristine 
Denmark  River  system  compared  to  the  Hay  and  Sleeman  River  systems  of 
far  greater  salinity*.  In  contrast  C.  crassimanus  favoured  the  less  permanent 
headwaters.  C.  prefssii  was  not  found  at  all  in  the  Denmark  River  and 
appeared  to  tolerate  higher  salinities.  The  sites  of  lower  salinity’  where 
C.  preissii  was  caught  (sites  25  and  26),  are  both  subject  to  periodic  tidal 
flooding  from  the  saline  Wilson  Inlet.  It  seems  plausible  to  interpret  the 
break  in  the  C.  crassimanus  and  C.  quinquecarinatus  distributions  in  Figure 
3  as  due  to  sampling  errors  (i.e.,  only  two  sample  sites  being  found  with  a 
total  dissolved  salt  concentration  of  between  700  mg/L  and  1300  mg/ 
L). 

That  all  species  occurred  allopatrically  indicate  that  no  direct  dependant 
relationships  exist  between  species.  Despite  the  fact  that  sympatry  occurred 
at  fewer  than  half  the  sample  sites  (42.8%),  these  sites  contained  almost  all 
the  possible  species  combinations  including  the  finding  of  three  species  (C. 
tenuimanus ,  C.  crassimanus ,  and  C.  preissii)  at  a  single  site.  A  notable 
exception  was  that  C.  quinquecarinatus  was  not  found  occurring 
sympatrically  with  C.  preissii.  However  this  may  be  an  artifact  of  the  small 
number  of  sites  at  which  C.  quinquecarinatus  was  located. 

Before  concluding  this  account,  it  is  appropriate  to  highlight  the  record  of 
C.  quinquecarinatus  from  two  sites  within  the  Wilson  Inlet  catchment  basin, 
thereby  extending  the  previously  known  easterly  distribution  by  29 
kilometres.  The  species  was  rare  in  the  main  channel  of  the  Denmark  River 
(refer  to  Table  2),  being  found  at  only  one  site  sympatrically  with  C. 
tenuimanus  and  C.  crassimanus.  Greater  numbers  of  individuals  were  found 
occurring  allopatrically  at  a  headwater  site  of  the  Hay  River  (site  15). 
Elsewhere  the  species  is  widespread  between  the  Moore  and  Inlet  Rivers 
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(Austin  1986).  The  species  may  also  be  present  in  the  Sleeman  River,  but 
was  perhaps  overlooked  because  of  the  policy  of  rejecting  crayfish  with  a 
carapace  length  less  than  10  mm.  The  same  reason  may  suffice  to  explain 
why  this  species  was  not  found  in  greater  numbers  in  the  Denmark  and  Hay 
Rivers. 
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ABSTRACT 

An  account  is  given  of  the  vegetation  and  floristics  of  Bold  Park,  an  urban  bushland  remnant. 
Despite  extensive  past  and  continuing  disturbance,  the  flora  is  rich  in  species  (356  recorded) 
and  vegetation  structure  (seven  formations  and  20  associations).  Several  species  are  at  the 
ends  of  their  known  range,  and  one  is  known  from  only  two  other  reserves. 


INTRODUCTION 

Bold  Park  is  a  large  remnant  of  near  coastal  bushland,  located  within  the 
metropolitan  suburbs  of  City  Beach  (Perth)  and  Nedlands.  The  area 
considered  in  this  paper  is  bounded  by  Oceanic  Drive,  Perry  Lakes, 
Stephenson  Avenue  and  West  Coast  Highway. 

Application  to  subdivide  a  portion  of  this  bushland  for  residential 
development  (Kinhill  1987;  Anon  1988),  prompted  a  baseline  survey  of 
the  flora  of  this  proposed  reserve  (recommendation  M47  of  the 
Conservation  Through  Reserves  Committee  report),  which  apart  from  a 
brief  list  by  the  Tree  Society  (119  species  recorded)  has  not  previously  been 
studied. 

Physiographically  the  region  consists  of  sandy  undulating  Quindalup 
Association  dunes,  Cottesloe  Association  limestone  and  a  low  lying  swale 
area.  Soils  are  mainly  sands  of  marine  origin  blown  over  limestone  with  a 
low  lying  swale  areas  on  the  leeward  side  of  the  dunes  around  Perry  Lake 
Drive. 

The  vegetation  present  here  was  once  part  of  the  widespread  Cottesloe, 
Quindalup  and  Karrakatta  complexes  of  the  Swan  Coastal  Plain  (Seddon 
1972),  much  of  which  has  been  lost  to  urban  and  agricultural 
development. 

MATERIALS  AND  METHODS 

The  survey  was  undertaken  by  foot  traverse  during  all  major  flowering 
periods  in  1987/88.  Vegetation  was  classified  into  structural  types 
(woodland,  heath  etc)  based  on  dominant  species  using  aerial  photography 
and  checked  by  inspection  on  foot. 

Inspection  revealed  considerable  floristic  variation  within  these  vegetation 
types,  and  a  series  of  20  permanent  100  m2  quadrats  were  set  up  to  define 
the  floristic  composition,  and  weed  invasion  of  each  type. 

Nomenclature  of  species  follows  Green  ( 1 988) .  Voucher  collections  of  the 
flora  are  deposited  in  the  W.A.  Herbarium  (PERTH). 
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RESULTS 


Vegetation 

Formations 

Five  major  vegetation  formations  can  be  recognized.  Two  other  habitats 
(disturbed  areas  and  the  pine  plantation)  form  distinct  habitats  and  are 
mapped  here  (see  Figure  1). 

Banksia  woodlands  (including  Banksia  prionotes  and  Eucalyptus 
decipiens  stands). 

ii)  Eucalypt  woodlands  (Jarrah-Marri,  Tuart  and  Flooded  Gum). 

iii)  Shrublands  ( Acacia  rostellifera  and  Acacia  xanthina). 

iv)  Heath  (limestone  heath,  dune  heath,  Dryandra  sessilis  and  E.  foecunda 
mallee). 

v)  Wetland  communities  (sedgeland  and  woodland). 

vi)  Disturbed  sites  (roads,  tracks,  lawn,  oval). 

vii)  Pine  plantation. 


Key  I:  Banksia  1  1 

IB:  Banksia  prionotes  occurrence 
1C:  Eucalyptus  decipiens  stand  jUll 
2A:  Eucalyptus  calophylla/marginata  woodland  fc  +  l 
2A:  Eucalyptus  gomphocephala  woodland  ! 

3 A:  Acacia  rostellifcra  shrubland 
3B:  Acacia  xanthina  shrubland  LLS1 
4A:  Limestone  heath 
4B:  Dune  heath  1 1  111 
4C:  Dryandra  sessilis  heath  1  tiffiH 
4D:  Eucalyptus  foecunda  stand  HSJ 
5:  Swamp  ES! 

6:  Disturbed  t':L:l 
7:  Pines  L  I 


Within  these  structural  vegetation  types  considerable  variation  in 
composition  occurs,  and  20  permanent  100  m2  quadrats  were  used  to 
document  this  variation. 


Floristics: 

The  quadrats  are  discussed  on  a  rough  west  to  east  axis. 

(a)  Acacia  rostellifera  shrubland 

This  shrubland  occurs  on  the  south-western  margins  of  Bold  Park,  and 
is  apparently  a  fire  climax  community.  The  upper  slopes  have  a  low 
closed  shrubland  (type  A)  and  the  valleys  a  low  open  woodland  (type 
B).  These  stands  had  only  50%  of  species  in  common  at  the  sites 
sampled,  differing  mainly  in  the  shrub  strata,  which  had  only  Melaleuca 
acerosa  in  common.  The  herbaceous  community  is  largely  composed  of 
introduced  herbs,  which  differ  in  composition  (F umaria  spp.  vis. 
Ehrharta  longiflora ),  perhaps  due  to  the  differing  fire  histories  of  the 
stands. 

(b)  Agonis  flexuosa  low  woodland 

A  rare  community  (too  small  to  map  separately)  found  only  at  the  base 
of  deep  valleys.  Again,  introduced  herbs  dominate  the  lowest 
stratum. 

(c)  Dune  Heath 

The  most  variable  vegetation  formation,  depending  on  slope,  aspect, 
soil  type  and  soil  depth.  The  heath  is  either  dominated  by  Olearia 
axillaris  (Appendix  1,  3A),  Allocasuarina  humilis  (Appendix  1,  3B), 
Dryandra  sessilis  (Appendix  1,  3C)  or  Chamelaucium  uncinatum 
(Appendix  1,  3D),  with  a  species-rich  understorey  containing  few 
weeds,  none  of  which  dominate  the  stratum  they  occur  in. 

(d)  Disturbed  areas 

This  is  a  heterogeneous  complex  of  roadverges,  ovals,  quarries  and 
mowed  lawns  under  trees.  During  winter  and  spring  the  mowed  areas 
support  a  varied  herb  flora,  especially  Cotula  turbinata ,  which  provides 
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a  major  food  resource  for  Twenty-eight  parrots.  Counts  of  over  30 
Twenty-eight  parrots  feeding  on  these  lawns  along  Perry  Lakes  Drive  are 
usual  during  this  period. 

(e)  Pine  plantation 

The  quadrat  (Appendix  1,  5)  illustrates  the  almost  total  clearing 
(during  the  depression)  that  preceding  planting  of  the  plantation, 
leaving  mainly  herbaceous  perennials  and  weeds  as  the  understorey. 
However,  47  species  of  native  shrub  still  persist  under  the  pines, 
enabling  some  utilization  of  the  region  by  native  fauna.  Black  cockatoos 
use  the  pine  seeds  to  supplement  Dryandra  sessilis  seeds. 

(f)  Banksia  low  woodland 


The  common  vegetation  formation  of  Bold  Park,  often  with  scattered 
Eucalyptus  gomphocephala  trees  emergent  on  the  valley  slopes. 

As  documented  in  the  quadrats  (Appendix  1,  6A,  Band  C),  Banksia 
menziesii  (Appendix  1.6B)  predominates  on  the  western  dunes, 
Banksia  attenuata  on  the  central  and  eastern.  Near  the  pine  plantation 
stands  of  Eucalyptus  decipiens  occur  (Appendix  1.6C).  The  woodland 
is  species-rich,  but  again  the  herbaceous  layer  is  mainly  introduced 
annuals.  The  major  weeds  being  Ehrharta  calycina  and  Pelargonium 
capitatum.  The  quadrats  show  considerable  floristic  difference, 
especially  in  the  herbaceous  layers.  Each  site  differed  from  each  other  in 
about  50%  of  the  species  composing  the  understorey. 

A  third  Banksia,  the  acorn  banksia  ( Banksia  prionotes )  occurs  in  two 
stands.  One  on  the  eastern  edge  of  the  pine  plantation,  the  other  in 
mixed  Banksia  woodland  near  Wollaston  college.  Neither  of  these 
stands  were  large  enough  for  quadrat  placement. 

(g)  Tuart  woodland 


Pure  stands  only  occur  in  the  deep  interdunal  valleys.  The  ground  flora 
is  now  almost  totally  composed  of  introduced  species  (Appendix  1, 

7). 


(h)  Jarrah  woodland 

This  woodland  occurs  only  on  the  southern  and  eastern  margins  of 
Bold  Park.  Jarrah  forms  a  pure  stand  near  Wollaston  College  (Appendix 
1 , 8A) ,  whereas  around  Camel  Lake,  Marri  predominates  (Appendix  1 , 
8B).  Again  *  Ehrharta  calycina  is  the  main  invasive  species,  although 
lupins  (Lupinus  anugustifolius )  and  clovers  ( Trifolium  spp)  are  also 
present. 

(i)  Acacia  xanthina  shrubland 

An  unusual  vegetation  formation  that  is  species-rich,  especially  in  low 
shrubs  (Appendix  1,9).  Although  numerous  alien  herbs  are  present  no 
individual  species  assumes  major  significance  as  in  Acacia  rostellifera 
shrubland. 

(j)  Swamp 

This,  the  only  member  of  the  Perry  Lake  wetlands  still  largely  in  a 
natural  state  and  surrounded  by  woodlands  with  a  shrub  understorey, 
not  lawn.  The  area  is  relatively  species-poor  (Appendix  10A,  B  and  C) 
but  contains  numerous  species  that  are  only  recorded  for  Bold  Park  in 
this  region. 

Several  extremely  serious  invasive  grasses  have  been  introduced  into 
the  area,  namely  Buffalo  (Stenotraphum  securulatum)  and  Kikyu 
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(Pennisetum  clandestinum)  (Appendix  1,  10,  B).  These  grasses  smother 
most  ground  covers  and  should  be  contained  or  eliminated. 

The  lake  is  used  as  a  major  bathing  site  (and  drinking  site)  for  Bold  Park 
birds,  unlike  the  more  artificial  Perry  Lakes). 

(k)  Limestone  heath 

Either  dominated  by  Acacia  t runcata  (Appendix  1,  A  and  B)  or 
eucalyptus  foecunda,  this  heath  is  not  as  species-rich  as  dune  heath 
Acacia  xanthina  shrubland  or  Banksia  woodlands,  but  it  contains  a 
number  of  uncommon  species  confined  to  the  swan  coastal  plain 
(Stylidium  aff.  affine  and  Eucalyptus  foecunda). 

The  vegetation  of  Bold  Park  is  extremely  variable  and  complex  in 
composition  despite  only  falling  into  7  major  formations  as  these  can  be 
further  sub-divided  into  20  distinct  associations  based  on  floristics. 


Many  of  the  understorey  species  are  widespread,  except  for  those  of  the 
swamp  community  which  tend  to  be  restricted  to  this  community.  A 
progression  of  commonality  can  be  found  from  limestone  communities 
(heath,  Acacia  xanthinas  shrubland) ,  through  Jarrah  woodland  to  the  sandy 
soils  of  Banksia  woodlands  and  heaths,  most  understorey  species  being 
common  to  both  types. 


Figure  2:  Roads  and  Tracks  present  in  Bold  Park 


Flora 


To  date,  a  total  of  356  species  of  flowering  plant  (Appendix  2)  have  been 
found  growing  naturally  in  Bold  Park.  Another  44  species,  not  included  in 
the  flora  list,  have  been  planted  in  bushland  areas  (Appendix  3).  Of  this 
total,  226  were  native  to  Western  Australia,  and  are  1 30  aliens  (mostly  of 
Mediterranean  or  South  African  origin) .  The  large  number  of  aliens  can  be 
related  to  the  long  history  of  disturbance  occurring  in  Bold  Park  (grazing, 


fires,  roads,  horses,  lawns,  quarries,  tracks  and  plantings).  An  idea  of  the 
level  of  continuing  disturbance  can  be  seen  in  Figure  2,  which  shows  the 
over  abundance  of  tracks  present  in  the  area,  all  of  which  aid  penetration  of 
the  bushland  by  weeds.  To  avoid  further  spread  and  additional  colonization 
by  aliens  there  must  be  a  major  reduction  in  the  number  of  access  tracks, 
and  in  the  level  of  general  disturbances  such  as  “enrichment  plantings”  and 
track  “maintenance”. 

The  number  of  plant  species  recorded  for  Bold  Park  (321  hectares) 
compares  very  favourably  with  any  other  area  of  bushland  on  the  Northern 
Swan  Coastal  Plain  - 

(a)  Yalgorup  National  Park  (Fox  at  al.  1980).  1 1  545  ha:  295  native,  55 
introduced.  (However,  this  area  must  be  presumed  as  undersampled,  as 
one  could  expect  at  least  double  this  figure.) 

(b)  Kings  Park  (Bennett,  pers.  comm.)  400  ha:  275  native,  143 
introduced. 

(c)  Starr  Swamp  (Loneragan  at  al.  1984)  100  ha:  166  native,  55 
introduced. 

(d)  Yanchep  National  Park  (Keighery  and  Alford,  pers.  comm.)  2  799  ha: 
405  native,  105  introduced. 

Rare  or  unusual  flora 

The  southernmost  recorded  stands  of  Gyrostemon  ramulosus  and 
Chamalaucium  uncinatum  (Geraldton  Wax)  occur  in  Bold  Park.  The  stands 
of  Chamalaucium  are  the  closest  to  the  type  locality  (Arthur  Head; 
Fremantle),  and  their  preservation  is  of  considerable  importance  for  this 
horticulturally  significant  species.  The  natural  gene  pool  of  this  is  being 
threatened  by  plantings  of  this  species  from  outside  the  area  (at  least  3 
forms  are  involved).  To  protect  this  historically  important  stand  these 
plantings  should  be  removed. 

The  stand  of  Agonis  flaxuosa  is  probably  the  northernmost  known, 
although  escapes  from  cultivation  occur  north  of  here  (e.g.  Yanchep 
National  Park). 

The  Stylidium  aff.  affine,  is  a  species  confined  to  the  Swan  Coastal  Plain, 
only  known  from  Yanchep  and  Yalgorup  National  Parks  apart  from  Bold 
Park.  This  is  an  important  population  for  this  restricted  species. 

The  populations  of  Sonchus  aff.  aspar  at  Camel  Lake  are  unique.  These 
plants  are  rosetted  perennial  herbs,  not  erect  succulent  annuals.  They  may 
be  a  native  Sonchus  species  and  this  currently  is  the  only  known 
population. 


DISCUSSION 

Bold  Park  is  a  significant  bushland  remnant  in  the  urban  area  of  Perth.  It  is 
both  large  in  area  (over  300  ha)  and  geographically  placed  to  be  an 
important  staging  ground  for  native  birds  moving  through  the 
metropolitan  region. 

The  area  complements  Kings  Park  and  the  two  major  national  parks  to  the 
north  (Yanchep)  and  south  (Yalgorup)  in  its  vegetation  and  floristics.  Kings 
Park  does  not  possess  any  freshwater  wetlands,  limestone  heath  or  Acacia 
shrublands,  rather  it  contains  species  typical  of  coastal  plain  woodlands. 
Yanchep  does  not  contain  any  Acacia  shrublands  or  near  coastal  dune 
heath,  whereas  Yalgorup  lacks  Acacia  xanthina  shrubland  and  freshwater 
swamps. 


Despite  significant  weed  invasion,  mainly  by  herbs,  the  vegetation  structure 
remains  intact  (Appendix  1),  but  like  Kings  Park  (where  the  level  of  weed 
invasion  is  severe)  management  should  be  able  to  lessen  the  problem.  Past 
disturbance  and  continuing  poor  management  practices  (“enrichment 
plantings”),  too  many  tracks  and  lack  of  a  co-ordinated  planning)  will  lead 
to  further  deterioration. 

Detailed  studies  being  undertaken  at  Kings  Park  (Mattiske  et  a L  pers. 
comm.)  and  Yanchep  (Keighery  and  Alford),  when  published,  will 
complement  this  survey  and  enable  an  objective  comparison  of  their 
conservation  values  on  a  floristic  basis.  There  is  a  great  need  for  floristic 
studies  of  other  urban  bushland  remnants  to  detail  their  conservation 
values. 

A  public  management  plan  should  be  prepared  by  the  Perth  City  Council  to 
protect  this  section  of  Perth’s  natural  heritage. 
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APPENDIX  1 

Vegetation  Site  Descriptions  (East-West) 

Introduced  species  indicated  by  asterix 
(1)  Acacia  rostellifera  shrubland 

Contains  two  distinct  stands,  probably  differing  in  age  since  the  last  fire. 

Type  A:  Low  Closed  Shrubland 

Stratum  1:  Shrubs  2  —  4  m.  Acacia  rostellifera 

Stratum  2:  Shrubs  50  cm  —  1.5  m.  Acacia  lasiocarpa,  Melaleuca  acerosa,  Templetonia 
retusa,  Helichrysum  cordatum,  Cassytha  flam 

Stratum  3:  Shrubs  20  —  50  cm.  * Pelargonium  capitatum,  Scaevola  canescens,  Tersonia 
cyathiflora,  Opercularia  vagimta 

Stratum  4:  Herbaceous  perennials.  Acanthocarpus  preissii,  L omandra  maritima,  Dianella 
revoluta,  Loxocarya  cinerea,  Caladenia  latifolia,  Stipa  flavescens 

Stratum  5:  Herbs.  *Fumaria  muralis,  *Fumaria  capreolata,  Calandrinia  brevipedata, 
*Anagallis  ari'ensts,  *Sonchus  oleraceus,  *Lagarus  ovatus,  *Petrohagia  velutina 
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Number  of  species:  23,  6  aliens. 

Type  B  Low  Open  Woodland:  Here  the  Acacia  shrubland  forms  a  low  open  woodland,  to 
5-6  metres  tall,  with  scattered  trees  of  Agonis  flexuosa. 

Stratum  1:  Shrubs  5  —  6  m.  Acacia  rostellifera  (many  dead),  Adonis  flexuosa 

Stratum  2:  Shrubs  2  —  3  m.  M yopomm  insulare,  Spyridium  globulosum,  Olearia  axillaris, 
Melaleuca  acerosa,  Rhagodia  baccata,  Hardenbergia  comptoniarui  (vine),  Clematis  aristata 
(vine) 

Stratum  4:  Herbaceous  perennials/Sedges.  Loxocarya  cinerea,  Lorrumdra  maritima 
Caladenia  latifolia,  Acanthocarpus  preissii,  Dianella  revoluta,  Poa  sp.  *Oxalis  prcs-caprae 

Stratum  5:  Herbs.  *Ehraharta  longifolia  (>50%  cover),  *Fumaria  capreolata  (20%  cover), 
*Sonchus  oleraceus,  *  Euphorbia  peplus,  *Fumaria  muralis 

Number  of  species:  21,6  aliens. 

(2)  Agonis  flexuosa  low'  woodland 

Stratum  1:  Mallee  Agonis  to  6  m.  Agonis  flexuosa 

Stratum  2:  Shrubs  to  4  m.  Hal tea  prostrata,  Allocasuarina  humilis 

Stratum  3:  Shrubs  to  2  m.  Acacia  fndchella,  Hardenbergia  comptoniarui  (vine) 

Stratum  4:  Shrubs  less  than  1  m.  Helichrysum  cordatum,  Jacksonia  sericea,  Melaleuca 
acerosa,  Olearia  axillaris,  Gompholobium  aristatum,  Leucopogon  australis,  Lechenaultia 
linearoides 

Stratum  5:  Herbaceous  perennials.  *  Pelargonium  capitatum,  Opercularia  vaginata, 
*Gladiolus  caryophyllaceus 

Stratum  6:  Sedges.  Tetraria  octandra,  Loxocarya  cinerea,  *Ehrharta  calycina,  Conostylis 
candicans,  Lomandra  maritima 

Stratum  7:  Herbs  *Tri folium  campestre,  *Lagurus  ovatus,  *Briza  maxima,  *Petrohagia 
velutina,  * Aiena  barbata 

Number  of  species:  25,  8  aliens. 

(3)  Dune  Heath  (heath  on  deep  sand) 

A  very  variable  vegetation  complex,  scattered  throughout  the  region. 

(A)  Olearia  axillaris  dominated 

Stratum  1:  Shrubs  1.5  —  3.0  m.  Olearia  axillaris  (90%  of  this  stratum),  Chamelaucium 
uncinatum,  Dryandra  sessilis 

Stratum  2:  Shrubs  0.6  —  1.0  m.  Templetonia  retusa,  Helichrysum  cordatum,  Calothamnus 
quadrifidus,  Leucopogon  australis 

Stratum  3:  Shrubs  30  cm  —  50  cm.  Acacia  lasiocartra  (60%  of  this  stratum),  Melaleuca 
acerosa,  Cassytha  flava,  Hibbertia  racemosa,  Diplopeltis  huegelii,  Lechenaultia  linearoides, 
Scaevola  canescens,  Hemiandra  pungens,  Hardenbergia  comptoniarui  (vine) 

Stratum  4:  Herbaceous  perennials.  Conostylis  aculeata,  Dianella  revoluta,  Acanthocarpus 
preissii,  Loxocarya  cinerea,  Lepidosperma  flitgiutatwm,  Tetraria  octandra,  Thysanotus 
arenarius,  ‘Pelargonium  capitatum 

Stratum  5:  Herbs.  Trachymene  pilosa,  Calandrinia  brevipedata,  *L agurus  ovatus,  *Dischisma 
arenarium,  Calandrinia  corrigioloides,  Triglochin  calcitrapa,  *Heliophila  pusilla,  * Sonchus 
oleraceus,  Daueus  glochidiatus 

Number  of  species:  33,  5  aliens. 

(B)  Western  dune  heath  (yellow  sand  over  limestone) 

Stratum  1 :  Shrubs  2-3  m.  Hakea  prostrata 

Stratum  2:  Shrubs  1  —  1.5  m.  A llocasuarimi  humilis  (20%  of  total  cover),  Calothamnus 
quadrifidus,  Acacia  cochleans,  Helichrysum  cordatum 

Stratum  3:  Shrubs  50  cm  —  90  cm.  Melaleuca  acerosa,  Gompholobium  aristatum,  Acacia 
pulchella,  Grevillea  crithmifolia,  Conostephium  preissii,  Opercularia  vaginata,  Leucopogon 
sp.,  Jacksonia  sericea,  Lechenaultia  linearoides 

Stratum  4:  Herbaceous  perennials.  Mesomelaena  stygia  (20%  of  total  cover),  Tetraria 
octarulra,  Tricoryne  elatior,  Conostylis  candicans,  Souerbaea  laxiflora,  Xanthosia  huegelii, 
Stylidium  macrocarpum,  Scaevola  holosericea,  Loxocarya  cinerea,  Caladenia  latifolia, 
Lomandra  maritima,  Hovea  trisperma,  Anigozanthos  manglesii,  Drosera  macrantha, 
*Gladiolus  caryophyllaceus,  *Pelargonium  capitatum 
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Stratum  5:  Herbs.  Crassula  colorata,  *Cerastium  glomeratum,  *Ursinia  anthemoides, 
*Anagallis  arvensis,  *Lagurus  ovatus,  Homalosciadiuim  homalocarpum,  *Heliophila  pusilla, 
*Petrohagia  velutina,  *Briza  maxima 

Number  of  species:  39,  9  aliens. 

(C)  Dryandra  sessilis  dominated  heath 
Stratum  1 :  Shrubs  2  —  3  m.  Dryandra  sessilis 

Stratum  2:  Shrubs  1  —  2  m.  Melaleuca  acerosa,  Olearia  axillaris 

Stratum  3:  Shrubs  40  cm  —  90  cm.  Grevillea  crithmifolia,  Jacksonia  sericea,  Lechenaultia 
linearoides,  Acacia  lasiocarpha,  Diplopeltis  huegelii,  Gompholobium  aristatum, 
Acanthocarpus  preissii,  Hemiandra  pungens,  Hibbertia  racemosa,  Helichrysum  cordatum, 
Scaevola  canescens,  Hardenhergia  comptomana  (vine) 

Stratum  4:  Herbaceous  perennials.  Stipa  flavescens,  Loxocarya  cinerea,  Conostylis  aculeata, 
Lepidopscrma  leptostacnyum,  Cassytha  racemosa,  Thysanotus  arenarius,  *  Pelargonium 
capitatum ,  Lomandra  maritima,  Tetraria  octandra,  *Ehrhana  calycina 

Stratum  5:  Herbs.  Calandrinia  corrigioloides,  Calandrinia  liniflora,  Triglochin  calcitrapa, 
*Heliophila  pus  ilia,  *Petrohagia  velutina,  *Sonchus  oleraceus,  Trachymene  pilosa,  Crassula 
colorata,  Waitzia  suaveolens,  *Ursinia  anthemoides 

Number  of  species:  35,  6  aliens. 

(D)  Chamelaucium  dominated,  western  grey  sand  dune 
Stratum  1 :  Shrub  2  —  3  m.  Chamelaucium  uncinatum 

Stratum  2:  Shrubs  1  —  1.8  m.  Calothamnus  quadrifidus,  Olearia  axillaris,  Helichrysum 
cordatum,  Acacia  cochlearis,  Olax  benthamiana 

Stratum  3:  Shrubs  30  cm  —  80  cm.  Diplopeltis  huegelii,  Acacia  lasiocarpha,  Tersoonia 
cyathiflora,  Hibbertia  racemosa,  Opercularia  vaginata,  Scaevola  canescens,  Hardenbergia 
comptoniana  (vine),  Clematis  microphylla  (vine) 

Stratum  4:  Herbaceous  perennials.  Conostylis  candicans,  Acanthocarpus  preissii,  Loxocarya 
cinerea,  Tricoryne  elatior,  Lomandra  maritima,  Stipa  flavescens,  Thysanotus  patersonii, 
*  Pelargonium  capitatum,  *Ehrharta  calycina 

Stratum  5:  Herbs.  *Dischisnui  arenaria,  *Petrohagia  velutina,  *Ursinia  anthemoides, 
*L agurus  ovatus,  *Hypochaeris  glabra,  *Sonchus  oleraceus,  Calandrinia  brevipedata,  Senecio 
lautus 

Number  of  species:  31,8  aliens. 

(4)  Disturbed  —  Cleared  Sites 
No  quadrats  surveyed. 

(5)  Pine  Plantation 

Stratum  1:  Trees  10  —  15  m.  Pinus  pinaster 

Stratum  2:  Herbaceous  perennials  —  Sedges.  * Ehrhata  calycina,  Lepidosperma  angustatum, 
*Pelargonium  capitatum,  Conostylis  aculeata,  Acanthocarpus  preissii,  Kennedia  prostrata 

Stratum  3:  Herbs.  *Briza  maxima 
Number  of  species:  8,  4  aliens. 

(6)  Banksia  Low  Woodland 

The  common  vegetation  formation  of  Bold  Park  often  has  the  occasional  emergent  Tuart 
tree  and  less  commonly  Jarrah.  Merges  into  heath  or  Tuart  Woodland.  Three  major 
variations  are  found: 

(A)  “Normal”  woodland 

Stratum  1:  Low  trees  5  —  8  m.  Banksia  attenuata,  Banksia  menziesii 

Stratum  2:  Shrubs  1  —  2  m.  Calothamnus  quadrifidus,  Allocasuarina  humilis,  L eucopogon 
australis,  Acacia  cyclops,  Grevillea  crithmifolia,  [Cassytha  /lava,  Hardenbergia  comptoniana 
(vines)] 

Stratum  3:  Shrubs  30  cm  —  80  cm.  Acacia  pulchella,  Scaevola  canescens,  Lechenaultia 
linearoides,  Melaleuca  acerosa,  Tersonia  cyathiflora 

Stratum  4:  Herbaceous  perennials.  *  Pelargonium  capitatum,  Tetraria  octandra,  *Ehrharta 
calycina,  Lomandra  maritima,  *  Gladiolus  caryophyllaceus,  Loxocarya  cinerea,  Conostylis 
aculeata 


108 


Stratum  5:  Herbs.  Crassula  colorata,  Isolepis  cemua,  *(Jrsinia  anthemoides,  Calandrinia 
granulifera,  Calandrinia  brevipedata,  *Petrohagia  velutina,  *Hypochaeris  glabra,  *Spergularia 
diandra 

Number  of  species:  29,  7  aliens. 

(B)  Western  side:  Banksia  menziesii  woodland 

Stratum  1 :  Low  trees  to  5  m.  Banksia  menziesii,  Agonis  flexnosa 

Stratum  2:  Shrubs  3  m.  Hakea  prostrata,  Hardenbergia  comptoniana  (vine) 

Stratum  3:  Shrubs  1  —  2  m.  Olearia  axillaris,  Calothamnus  quadrifidus,  Allocasuarina 
humilis 

Stratum  4:  Shrubs  50  cm  —  1  m.  Hemiarulra  pungens,  Grevillea  crithmi folia,  Helichrysum 
cordatum,  Scaevola  canescens,  Hibbertia  racemosa,  Acacia  lasiocarpha,  Acacia  pulchella, 
Rhagodia  baccata,  Melaleuca  acerosa 

Stratum  5:  Herbaceous  perennial.  Acant/iocarpus  preissii,  *Pelargonium  capitatum, 
Kennedia  prostrata,  Tricoryne  elatior,  L oxocarya  cinerea,  Conostylis  candicans,  *Ehrharta 
calycina  (20%  cover),  Stipa  flavescens,  L omandra  maritima,  Lepidosperma  sp.,  * Gladiolus 
caryophyllaceus 

Stratum  6:  Herbs.  *L agurus  ovatus,  Crassula  colorata,  *Ursinia  anthemoides,  *Hypochaeris 
glabra,  *Anagallis  arvensis,  *Petrohagia  velutina,  *M edicago  polymorpha,  *Cerastium 
glomeratum 

Number  of  species:  35,  9  aliens. 

(C)  Eucalyptus  decipiens  stand 

Stratum  1:  Mallee  or  low  trees  to  5  m.  Eucalyptus  decipiens,  Banksia  attenuata,  Banksia 
menziesii,  Allocasuarina  fraseriana 

Stratum  2:  Shrubs  1  —  1.5  m.  Melaleuca  acerosa,  Calothamnus  quadrifidus,  Daviesia 
triflora,  Allocasuarina  humilis,  Olearia  axillaris,  Stirlingia  latifolia,  Petrophile  macrostachya, 
Acacia  lasiocarpha,  Hardenbergia  comptoniaiui  (vine) 

Stratum  3:  Shrubs  20  —  40  cm.  Conostephium  pendulum,  Isotropis  cuenifolia,  Hybanthus 
calycinus 

Stratum  4:  Herbaceous  perennials.  *Ehrharta  calycina,  Conostylis  aculeata,  Tetraria 
octandra,  Prasophyllum  elatum,  Anigozanthos  nuinglesii,  Drosera  pallida,  *  Pelargonium 
capitatum 

Stratum  5:  Herbs.  Crassula  colorata,  *Ursinia  anthemoides,  *Hypochaeris  glabra, 
*Cerastium  glomeratum,  *Heliophila  pusilla,  *Anagallis  arvensis,  *Petrohagia  velutina 

Number  of  species:  30,  8  aliens. 

(7)  Tuart  Woodland 

Stratum  1:  Trees  >15  m.  Eucalyptus  gomphocephala 

Stratum  2:  Trees  to  5  m.  Eucalyptus  marginata,  Hardenbergia  comptoniana  (vine) 

Stratum  3:  Shrubs  to  2  m.  Macrozamia  riedleii 

Stratum  4:  Herbaceous  Perennials/Sedges.  Lepidosperma  gladiatum  (>40%  cover), 
*Ehrharta  calycina,  * Pelargonium  capitatum,  Arthropodium  capillipes 

Number  of  species:  8,  2  aliens. 

(8)  Jarrah  Woodland 
(A)  Mallee  Jarrah 

Stratum  1:  Trees  to  6  m.  Eucalyptus  marginata,  Banksia  grandis 
Stratum  2:  Trees  to  4  m.  Banksia  menziesii 
Stratum  3:  Shrubs  to  2  m.  Macrozamia  riedleii 

Stratum  4:  Shrubs  50  cm  —  1.5  m.  Acacia  pulchella,  Hibbertia  hypericoides,  Stirlingia 
latifolia,  Daviesia  triflora,  Pimelea  rosea,  Leucopogon  parviflorus,  Olearia  axillaris, 
Gompholobium  aristatum,  Hardenbergia  comptoniana  (vine) 

Stratum  4:  Herbaceous  perennials/Sedges.  *Ehrharta  calycina,  Sowerbaea  laxi flora, 
Conostylis  aculeata,  Drosera  macrantha,  Loxocarya  cinerea,  Diuris  longifolia 

Stratum  5:  Herbs.  *Trifolium  campestre,  *Ursinia  anthemoides,  *Spergularia  diandra, 
*Hypochaeris  glabra,  *Lupinus  angustifolius 

Number  of  species:  24,  6  aliens. 
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(B)  Marri  —  Jarrah  Woodland 

Stratum  1:  Trees,  >10  m.  Eucalyptus  calophylla  (90%  cover),  Eucalyptus  marginata 
Stratum  2:  Shrubs  or  small  trees,  5  —  7  m.  Jacksonia  furcellata,  Acacia  saligna 

Stratum  3:  Shrubs  1  —  4  m.  Xanthorrhoea  preissii,  Hardenbergia  cumptoniana,  Macrozamia 
riedleii ,  Acacia  pulchella,  Pimelea  rosea 

Stratum  4:  Shrubs  40  —  60  cm.  Hibbertia  hypericoides 

Stratum  5:  Herbaceous  perennials/Sedges.  *Pelargonium  capitatum,  Arthropodium 
capillibes,  Durchardia  umbellata,  *Ehrharta  calycinum,  Caesia  micrantha,  L epidosperma  sp., 
Sowerbaea  laxiflora,  Conostylis  aculeata 

Stratum  6:  Herbs.  *Vicia  sativa,  *Trifolium  campestre,  • Petrohagia  velutina 
Number  of  species:  21,5  aliens. 

(9)  Acacia  xanthina  shrubland. 

This  species  forms  a  tall  (2-4  m)  often  closed  low  shrubland  on  the  eastern  slopes  of 
Reabold  Hill.  The  stand  appears  relatively  even  aged  (although  younger  plants  are  found 
in  canopy  gaps)  probably  resulting  from  a  fire  c.  20  years  ago. 

Stratum  1 :  Shrubs  2  —  4  m.  Acacia  xanthina 

Stratum  2:  Shrubs  1  —  3  m.  Melaleuca  huegelii  (vines  Hardenbergia  comptoniana,  Clematis 
microphylla) 

Stratum  3:  Shrubs  0.5  —  1.5  m.  Beyeria  cinerea,  Tryrmlium  ledifolium,  Melaleuca  acerosa, 
Leucopogon  australis,  Templetonia  retusa,  Scaevola  crassifolia,  Hemiandra  pungens,  Olearia 
axillaris,  Hibbertia  spicaui,  Grevillea  thelemanniana,  Acacia  lasiocarpha,  Phyllanthus 
calycinus 

Stratum  4:  Herbaceous  —  Perennial.  Lepidosperma  sp.,  Caladenia  latifolia,  Prasophyllum 
elatum,  Opercularia  vagirutta,  L oxocarya  cinerea,  Thysanotus  patersonii,  Thysanotus  sparteus, 
Wurmbaea  monantha,  Dianella  revoluta,  Pterostylis  robusta,  Drosera  sp.,  *Romulea  rosea, 
Eriochilus  dilatatus 

Stratum  5:  Herbaceous  Annuals.  *Hypochaeris  glabra,  *Sonchus  oleraceus,  *Galium 
aparine,  *  Euphorbia  peplus,  *L agurus  ovatus,  Daucus  glochidiatus,  Helipterum  cotula, 
*Anagallis  arvensis,  *Trifolium  sp.  indet.,  *Erodium  cicutarium,  *Centranthus  macrosiphon, 
Trachymene  pilosa,  Trachymene  caerulea 

Number  of  plant  species:  42,  10  aliens. 

A  species-rich  area  with  a  diverse  range  of  low  shrubs,  again  most  of  the  herbaceous  layer 
has  been  replaced  by  alien  species.  In  natural  sandy  openings  moss  swards  are  found  with  a 
different  herb  flora  from  the  above  and  these  are  listed  below: 

*Hypochaeris  glabra,  *  Euphorbia  peplus,  Wurmbaea  monantha,  *Erodium  cicutarium, 
Triglochin  calcitrapa,  Triglochin  centrocarpa,  *  Trifolium  cemuum,  Crassula  colorata,  Daucus 
glochidiatus,  *Ccrastium  glomeratum,  *Senecio  tmlgaris,  *L agurus  ovatus,  *Fumaria  muralis, 
Trachymene  pilosa,  Thysanotus  patersonii,  *Silene  gallica 

(10)  Swamp 

An  artificially  dammed  wetland  (used  as  a  watering  point  for  camels) .  The  deeper  central 
portion  of  the  lake  is  dominated  by  Typha  orientalis  and  on  the  shallower  margins  by 
Bulboschoenus  caldwellii,  surrounding  the  lake  are  low  woodlands  and  shrublands. 

(A)  Lake  Quadrat;  Southern  Edge 

Stratum  1:  Rhizomatous  herbs  to  1  m.  *1 ypha  orientalis,  Bulboschoenus  caldwellii 

Stratum  2:  Rhizomatous  herbs  to  20  cm.  Sporobolus  virginicus,  *  Phyla  nodiflora,  Triglochin 
striata 

Stratum  4:  Herbs.  *  Aster  subulatus,  *Atriplex  prostrata 

(B)  Southern  Edges  Woodland 

Stratum  1:  Trees  >10  m,  5%  cover.  Eucalyptus  rudis 

Stratum  2:  Trees  to  7  m,  70%  cover.  Acacia  saligna,  Hardenbergia  comptoniana  (vine) 

Stratum  3:  Sedges/Grasses.  *Stenotraphum  secundatum,  Baumea  juncea,  *Pennisetum 
clandestinum,  *Pelargonium  capitatum,  Lepidosperma  sp. 

(C)  Northern  Edges 

Stratum  1:  Trees  >10  m.  Eucalyptus  rudis  (rare),  Melaleuca  incana,  Acacia  saligna 
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Stratum  2:  Herbaceous  perennials/Sedges.  Centella  cordifolia,  *Cynodon  dactylon, 
Lobelia  alata,  Juncus  krausii,  *Sonchus  aff.  asper  (GK  1 1001) 

(1 1)  Limestone  Heath 

(A)  Acacia  truncata  dominated 

Stratum  1:  Shrubs  70  cm  —  1.5  m.  Acacia  truncata,  Templetonia  retusa,  Trymalium 
ledi folium,  Dryandra  sessilis 

Stratum  2:  Shrubs  30  —  60  cm.  Melaleuca  acerosa,  Olax  benthamiana,  Grevillea 
thelemanniana ,  Melaleuca  acerosa,  Diplopeltis  huegelii,  Astroloma  microcalyx,  Stylidium  aff. 
affine,  Opercularia  vaginata 

Stratum  3:  Herbaceous  perennials/Sedges.  *Pelargonium  capitatum,  Lepidosperma 
angustatum,  Loxocarya  cinerea,  Stipa  flavescens 

Stratum  4:  Herbs.  *  Euphorbia  peplus,  *Anagallis  arvensis,  Daucus  glochidiatus,  *Sonchus 
oleraceus,  *Petrohagia  velutina,  Monotaxis  grandiflora,  Drosera  macrantha,  Calandrinia 
brevipcdata,  *  Galium  aparinc 

Number  of  species:  25,  6  aliens. 

(B)  Eucalyptus  foecunda  Mallee  Shrubland 

Stratum  1 :  Mallees  2  —  3  m  (60%  cover) .  Eucalyptus  foecunda,  Olearia  axillaris,  Dryandra 
sessilis ,  Hardenbergia  comptoniana  (vine),  Melaleuca  acerosa 

Stratum  2:  Shrubs  to  1.5  m.  Allocasuarina  humilis,  M acrozamia  riedleii,  Olax 
benthamiana 

Stratum  3:  Perennial  Grasses/Sedges.  *Ehrharta  calycina,  Conostylis  aculeata,  Loxocarya 
cinerea,  Tetraria  octandra,  Acanthocarpus  preissii 

Stratum  4:  Herbs.  *Ursinia  anthemoides,  *Petrohagia  velutina,  Triglochin  calcitrapa, 
Crassula  colorata,  Isolepis  cemua,  *Spergularia  diandra,  *Anagallis  arvensis,  *Cerastium 
glomeratum,  *Heliophila  pusilla 

Number  of  species:  22,  7  aliens. 

APPENDIX  2 

VASCULAR  PLANTS  OF  BOLD  PARK 
KEY:  'INTRODUCED 

Vegetation  Type 

Swamp  Tuart  Jarrah  Banksia  Heath  Wattle  Limestone  Disturbed 

Heath  Area 


XXX 

planta¬ 

tion 

planta¬ 

tion 


x 


XXX  X 


X 

X 

X  X 

X 


Taxon 

ZAMIACEAE 
Macrozamia  riedlei 
(Fisher  ex  Gaudich.) 
C.  Gardener 
PINACEAE 
*Pinus  pinaster  Aiton 

*Piniu  radiata  D.  Don 

TYPHACEAE 

*7 ypha  orientals 
C.  Presl. 

JUNCAGINACEAE 
Triglochin  calcitrapa 
Hook. 

Triglochin  centrocarpa 
Hook. 

Triglochin  striata  Ruiz. 
POACEAE 
Agrostis  avenacea 
J.  Gmelin 
Agrostis  preissiana 
(Nees)  Vick. 

*Aira  cupaniana  Guss 
A mphipogon  turbinatus 
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Taxon 


Vegetation  Type 

Swamp  Tuart  Jarrah  Banksia  Heath  Wattle  Limestone  Disturbed 

Heath  Area 


*Avena  barbata  Link 
*Briza  maxima  L 
*B riza  minor  L 
Bromus  arcnarius  Labill. 

*  Bromus  diandrus  Roth 
*Cynodon  dactylon 
(L)  Pers. 

*Ehrharta  calycina 
Smith 

*Ehrharta  longiflora 
Smith 

*Eragrostis  amnia 
(Schrader)  Nees 
*Hordeum  leporinum 
Link 

*Hyparrhena  hirta 
(L)  Stapf. 

*L agurus  ovatus  L 
*L olium  rigidum 
Gaudin 

M icrolaena  stipoides 
(Labill.)  R.Br. 

Neurachne  alopeairoidea 
R.Br. 

*Pennisetum 
clanderstinum  Hochst. 
ex  Chiov. 

*Pennisetum  villosum 
R.  Br.  ex  Fresen 
*Paspalum  dilatatum 
Poiret 

*Phalaris  canariensis  L 
Poa  porphyroclados 
Nees 

*Polypogon  monspeliemis 
(L)  Desf. 

Sprobollus  virginiais 
(L)  Kunth 
Stipa  elegantissima 
Labill. 

Stipa  flavesccns  Labill. 
*Stenotraphum  seaindatum 
(Walter)  Kuntze 
*Vulpia  myorus 
(L)  Gmelin 
CYPERACEAE 
B aumea  juncea 
(R.Br.)  Palla 
Bulboschoenus  caldwellii 
(Cook)  Sojak 
Carex  preissii  Nees 
Cawstis  dioica  R.Br. 

Cy perns  altemiflorus 
R.Br. 

Isolepis  cemuua 
(Vahl.)  Rets 
Isolepis  nodosa 
(Rottb.)  R.Br. 
Lepidosperma  angustatum 
R.Br. 

Lepidosperma  gladiatum 
Labill. 

Lepidosperma  longditudinale 
Benth. 

Lepidosperma  scabrum 
Nees 
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Taxon  Swamp  Tuart 

Lepidosperma 

sp.  (GK  9258)  x 

Mesomelaena  stygia 
(R.Br.)  Nees 
Mesomelaena  tetragona 
(R.Br.)  Benth. 

Schoenus  grandiflorus 

(Nees)  F.  Muell. 

Schoenus  lanatus  Labill. 

Tetraria  octandra 

(Nees)  Kuck.  x 

RESTIONACHAE 
Alexgeorgea  nitens  (Nees) 

Johnson  et  Briggs 
Loxocaiya  cinerea  R_Br. 

Loxocarya  fasicularis 

(R.Br.)  Benth. 

CENTROLEPIDACEAE 

Centrolepis  drummondiana 

(Nees)  Walp. 

JUNCACEAE 
Juncus  bufonius  L 
Juncus  krausii  Hochst.  x 

Juncus  pallidus  R.Br.  x 

COMMELINACEAE 
Cartonema  philydroides 
F.  Muell. 

ASPARAGACEAE 

*Myrsiphyllum  asparagoides 
(L)  Willd.  x 

DASYPOGONACEAE 
Acanthocarpus  preissii 
Lehm.  x 

L omandra  maritima  Choo 
L omandra  preissii 
(Endl.)  Ewart 
Lomandra  purpurea 
(Endl.)  Ewart 

XANTHORRHOEACEAE 
Xanthorrhoea  preissii  Endl. 
PHORMIACEAE 

Dianella  divarciata  R.Br.  x 

ANTHERICACEAE 
Arthropodtum  captllipes 
Endl.  x  x 

Caesia  micrantha  Lindl. 

Corynotheca  micrantha 

(Lindl.)  MacBride  x 

Sowerbaea  lax i flora  Lindl. 

Thysanotus  patersonii 
R.Br. 

Thysanotus  sparteus  R.Br. 

Tricoryne  elatior  R.Br.  x 

ASPHODELACEAE 
*Asphodelus  fistulosus  L  x 

*Trachyandra  divaricata 

(Jacq.)  Kunth  x 

COLCHICACEAE 

Burchardia  umbellata  R.Br. 

Wurmbaea  monantha 
(Endl.)  T.D.  MacFarlane 
HAEMODORACEAE 
Anigotfint/ios  humilis 
Lindl. 

Anigozanthos  manglesii 

D.  Don 


Vegetation  Type 

Jarrah  Banksia  Heath  Wattle  Limestone  Disturbed 
Heath  Area 
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Taxon 

Conostylis  aculeata  R.Br. 
Conostylis  candicans 
Hndl. 

Haemodorum  spicatum 
R.Br. 

Haemodorum  panniculatum 

Lindl. 

AMARYLLIDACEAE 
*Crinum  sp. 

(tpowellii) 

*  Narcissus  tazetta  L 

AGAVACEAE 

*  Agave  americana  L 
IRIDACEAE 

*Chasmanthe  floribunda 
(Salsb.) 

*F reesia  leichtlinii  Klatt 
*Ferraria  crispa  Burm. 

*  Gladiolus  caryophyllaceus 
(Burm.f.)  Poir. 

*  Gladiolus  unduhtui  L 
*Lapeirousia 

sp.  (GK  10080) 

Patersonia  occidentals 
R.Br. 

*Romulea  flava 
(Lam.)  De  Vos 
*Romulea  rosea 
(L)  Ecklon 
*Sparaxis  bulbifera 
(L)  Ker  Gawler 
*Watsonia  sp. 
ORCHIDACEAE 
Caladenia  discoidea  Lindl. 
Caladenia  flava  R.Br. 
Caladenia  latifolia  R.Br. 
Caladenia  patersonii  R.Br. 
Diuris  longifolia  R.Br. 
Eriochilus  dilatatus  Lindl. 
Microtis  unifolia 
(G.  Forst.)  Reich. 
*Monadenia  bracteata 
(SW.)  T.  Durande 
et  Schinz 

Prasophyllum  elatum  R.Br. 
PterostylS  scaber 
Lindl.  var. 
robusta 

Pterostylis  nana  R.Br. 
Pterostylis  vittata  Lindl. 
CASUARINACEAE 
Allocasuarina  fraserana 

(Miq.) 

LA.S.  Johnson 
Allocasuarina  humilis 
(Otto  et  Dietr.) 

LA.S.  Johnson 
MORACEAE 

*  Ficus  carica  L 

URTICACEAE 
Parietaria  debilis  G.  Forst. 
PROTEACEAE 
B anksia  attenuata  R.Br. 
Banksia  littorals  R.Br. 


Vegetation  Type 

Swamp  Tuart  Jarrah  Banksia  Heath  Watde  Limestone  Disturbed 

Heath  Area 


xxx 


(persis¬ 
ting)  x 
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Taxon  Swamp  Tuart 

Banksia  grandis  Willd.  x 

Banksia  men^iesii  R.Br. 

Banksia  prionotes  Lindl. 

Conospermum  triplinenum 
R.Br. 

Dryandra  ntvea 

(Labill.)  R.Br.  x 

Dryandra  sessilis 
(Knight)  Domin. 

Grevillea  cnthmifolia  R.Br. 

Grevillea  thelemanniana 
Hueg.  ex  Endl. 

Grevillea  lestita 
(Endl.)  Meisn. 

Hakea  prosirata  R.Br. 

Hakea  ruscifolia  Labill.  x 

Persoonia  saccata  R.Br. 

Petrophile  linearis  R.Br. 

Petrophile  macros  t  achy  a 
R.Br. 

Petrophile  serruriae  R.Br. 

Stirlingia  latifolia 
(R.Br.)  Steudel 
SANTALACEAE 

Exocarpos  spartens  R.Br. 

Santalum  acuminatum 
(R.Br.)  A.DC. 

OLACACEAE 

Olax  benthamiana  Miq. 

LORANTHACEAE 

Amyema  miquellii 
(Lehm.  ex  Miq.) 

Tieg. 

POLYGONACEAE 
*Emex  australis  Steinh. 

*Rumex  conglomerate 
Murray  x 

*Rumex  acetosella  L 


Vegetation  Type 

Jarrah  Banksia  Heath  Wattle  Limestone  Disturbed 
Heath  Area 
x 

x 

X 

X 

XXX 

X  x 

X  x 

XXX 


X 

X  X 

X 

X  X 

X  X 


X  X 


XXX 


X 


X 


X 

X 


X 


X 


1  only  on  Tuart 


x 


x 


CHENOPODIACEAE 

*  Atrip  lex  prostrata 

M.  Bouch.  ex  DC.  x 

R hagodia  baccata 

(Labill.)  Moq.  ssp. 

baccata 

AMARANTHACEAE 

Ptilotus  polystachyus 
(Gaud.)  F.  Muell. 

Ptilotus  drummondii 
(Moq.)  F.  Muell. 

GYROSTEMONACEAE 
Gyrostemon  ramulosus 
Desf. 

Tersonia  cyathiflora 
(Fenzl.)  George 
AIZOACEAE 
Carpobrotus  t'trescens 
(Haw.)  Schwantes 
* Carpobrotus  edulis 

(L)  L  Bolus  x 

*Galenia  pubescens 

(Ecklon  et  Zeyher)  Druce  x 

*Tetragonia  decumbens 

Miller  x 


XXX  X 

X  X 

X 

X 

XX  X 

X 

XX  X 
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Taxon 

PORTULACACEAE 
Calandrinia  brevipedata 
F.  Muell. 

Calandrinia  corrigioloides 

F.  Muell. 

Calandrinia  linflora  Fenzl. 
Calandrinia  granulifera 
Benth. 

CARYOPHYLLACEAE 
*Cerastium  glomeratum 
Thuill. 

*Minuartia  hybrida 
(Vill.)  Schischkin 
*Monecbia  erecta 
(L)  P.  Gaert. 

Meyer  et  Scherb. 
*Petro/wgia  velutina 
(Guss.)  P.  Ball  et  Hayw. 
*Sile ne  gallica  L 
*Sagina  apetala  Ard. 
*Stellaria  media 
(L)  Villars 

RANUNCULACEAE 
Clematis  microphylla  DC. 
Ranunculus  colonorum 
Endl. 

LAURACEAE 
Cassytha  flava  Nees. 
Cassytha  racemosa  Nees. 
FUMARIACEAE 
*Fumaria  capreolata  L 
Fumaria  mural  is 
Sonder  ex  Koch 
BRASSICACEAE 
*  Brass ica  toumefortii 
Gouan 

*Cakile  maritima  Scop. 
*Diplotaxis  muralis 
(L)  DC. 

*Heliophila  pusilla  Lf. 
Stenopetalum  robustum 
Endl. 

DROSERACEAE 
Drosera  erythrorhiza  Lindl. 
Drosera  glanduligera 
Lehm. 

Drosera  macrantha  Endl. 
Drosera  sp.  tpallida  Lindl. 
Drosera  stolonifera  Endl. 
CRASSULACEAE 
Crassula  coloraia 
(Nees.)  Ostenf. 

Crassula  decumhens 

Thumb. 

Crassuh  exserta 

(Reader)  Ostenf. 

*Crassub  glomerata 
P.  Bergius 
Crassula  pedicellosa 
(F.  Muell.)  Ostenf. 
MIMOSACEAE 

Acacia  cochlearis 

(Labill.)  Wendl. 

Acacia  cylcops 

A.  Cunn.  ex  Don 


Vegetation  Type 

Swamp  Tuart  Jarrah  Banksia  Heath  Wattle  Limestone  Disturbed 

Heath  Area 


x  x 

XXX 


X  X 


X 


X  X 


X 


X 


X 


X 

X 


X  X 

X  X 


XXX  X 


X  X  X  X  X 


X 


XXX 

XXX 

X  X 

X  XX 

XX  x 


X 


X 


X 


X 


X  X  X  X 

X 

X 

X  X 

XXX 


X 


X 


X 

XX  x 
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Taxon 

Acacia  huegelii  Benth. 
Acacia  lasiocarpa  Benth. 
Acacia  pulchelLa  R.Br. 
Acacia  rostellifera  Benth. 
Acacia  saligna 
(UbilL)  Wendl. 

Acacia  t runcaia 
(Burm.f.) 

Hart  ex  Hoffsgg. 

Acacia  xanthina  Benth. 
Acacia  uilldenouiana 
H.L  Wendl. 

FABACEAE 
B ossiaea  eriocarpa  Benth. 
*Cytissus  proliferus  Lf. 
Daviesia  diiaricata  Benth. 
Davies  ia  tri flora 
M.D.  Crisp 

Gompholobium  tomentosum 
Labill. 

Hardenbergia  comptoniana 
(Andr.)  Benth. 

Hovea  pungens  Benth. 
Hovea  trisperma  Benth. 
lsotropis  cuneifolia 
(Smith)  Benth.  ex  Jackson 
Jacks onia  densiflora  Benth. 
Jacksonia  sericea  Benth. 
Jackson  ia  stembergiana 
Huegel. 

Kenned  ia  prostrata  R.Br. 
*Lupinus  angustifolius  L 
*L upinus  cosenrinii  Guss. 
*M edicago  polymorpha  L 
*MeIiotus  indica  (L)  All. 
Oxy lob  iwn  reticulatum 
Meisn. 

Sphaerolobium  linophyllum 
(Huegel.)  Benth. 
Templeionia  Tetusa 
(Vent)  R.Br. 

*Trifoltum  campestre 
Schreber 

*  Trifolium  cemuum  Brot 
Tri  folium  glomeratum  L 

*  Trifolium  subtenaneum  L 
*Vicia  sativa  L  ssp  sativa 
*Vicia  sativa  ssp 

nigra  (L)  Ehrh. 

*Vicia  hirsuta  (L)  Ehrh. 
GERAN1ACEAE 
*Erodium  moschatum 
(L)  L’Her. 

*Erodium  cicutarium 
(L)  L’Her. 

*  Geranium  malic  L 

*  Pelargonium  capitatum 
(L)  L’Her. 

OXALIDACEAE 
*0 xalis  pes-caprae  L 
Oxalis  perennans  Haw. 
POLYGALACEAE 
Comesperma  confertum 
Labill. 

Comesperma  calymega 
Labill. 


Vegetation  Type 

Swamp  Tuart  Jarrah  Banksia  Heath  Watde  Limestone  Disturbed 

Heath  Area 


Taxon 


Swamp  Tuart 


Comesperma  integerrimum 
Endl. 

EUPHORBIACEAE 

*  Euphorbia  peplus  L 

*  Euphorbia  terracina  L 
Beyeria  cinerea 
(Muell.  arg.)  Baillon 
Phyllanthus  calycinus 
Labill. 

Poranthera  microphylla 
Brongn. 

*Ricinus  communis  L 
STACKHOUSIACEAE 
Tripterococcus  brunonis 
Endl. 

SAPINDACEAE 
Diplopeltis  huegelii  Endl. 
Dodonaca  aptcra  Miq. 
MALVACEAE 
*L avatera  Icretica  L 

*  Malta  parvi  flora  L 
STERCUL1ACEAE 

Thomasia  triphylla 
(Labill.)  Gray 
RHAMNACEAE 
Cry  pandr  a  ?arbuti flora 
Fenzl. 

Spyridium  globulosum 
(Labill.)  Benth. 

Tiymalium  ledifolium 
Fenzl. 

DILLENIACEAE 
*Hibbertia  cueniformis 
(Labill.)  Smith 
Hibbertia  hypericoides 
(DC.)  Benth. 

Hibbertia  spicata 

F.  Muell.  ssp 
leptotheca  J.  Wheeler 
Hibbertia  racemosa 
(Endl.)  Gilg. 

(GK  10061  green  form) 
Hibbertia  racemosa 
(Endl.)  Gilg.  (GK  10063 
glaucous  form) 

CLUSIACEAE 

Hypericum  gramineum 

G.  Forster  x 

VIOLACEAE 

Hybanthus  calycinus 
(DC.  ex  Ging.)  F.  Muell. 
THYMELAEACEAE 
Pimelea  calcicola  B.L  Bye 
Pimelea  rosea  R.Br. 
MYRTACEAE 
Agonis  flexuosa 

(Sprengel)  Schau.  x 

Calothamnus  quadrifidus 
R.Br. 

Chamelaucium  uncinatum 
Schau.  in  Lehm. 

Eucalyptus  calophylla 
R.Br. 

Eucalyptus  decipiens 
Endl. 


x 

x 


x 


x 


x 

x 


x 
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X  X 


X 

XXX  X 

X 


X 

X 


X 

XXX 


X  X 


X  X 
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X  X 
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X  X  X  X 

XXX  X 

X 


X 


X 


Taxon  Swamp  Tuart 

Eucalyptus  foecunda 
Schau. 

Eucalyptus  gomphocephala 

DC.  x 

Eucalyptus  marginata 
Donn  ex  Smith 

Eucalyptus  rudis  Endl.  x 

Hypocalymma  ro  bus  turn 
Endl. 

*Leptospermum  laevigatum 
(Gaertner)  F.  Muell. 

Melaleuca  acerosa  Schau. 

Melaleuca  huegelii  Endl. 

Melaleuca  incana  R.Br.  x  x 

Regelia  ciliata  Schau.  x 

ONAGRACEAE 

*Oenothera  drummondii 
Hook. 


Vegetation  Type 

Jarrah  Banksia  Heath  Wattle  Limestone  Disturbed 
Heath  Area 


x  x 

X  X 


X 


X  X 


X 

XXX 

X 


X 

X 
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APIACEAE 

Centella  cordifolia 
(Hook.)  Nannf.  x 

Daucus  glochidiatus 
(Labill.)  Fisch., 

Meyer  et  Ave-halL 
Homalosciadium 
homalocarpum 
(F.  Muell.)  Eichler 
Hydrocotyle  diantha  DC. 
Eryngium  rostratum  Cav. 

Trachy  mene  coerulea 
R.A.  Graham 
Trachymene  pilosa  Smith 
Xanthosia  huegelii 
(Benth.)  Steudel 

EPACRIDACEAE 

Acrotriche  cordata 
(Labill.)  R.Br. 

Astroloma  ciliatum 
(Lindl.)  Druce 
Astroloma  microcalyx 
Sond. 

A stroloma  pallidum  R.Br. 
Conostephium  pendulum 
Benth. 

Conostephium  preissii 
Sond. 

L eucopogon  australis  R.Br. 

L eucopogon  insularis 
A.  Cunn.  ex.  DC. 

L eucopogon  propinquus 
R.Br. 

L eucopogon  fpolymorphus 
Sond. 

L ysinema  ciliatum  R.Br. 
PRIMULACEAE 
*Anagallis  arvensis 
L  var.  arvensis 
*Anagallis  arvensis  L  var. 
coerulea  Gouan 
OLEACEAE 
*Olea  europea  L 

LOGANIACEAE 

Logania  vaginalis 
(Labill.)  F.  Muell. 
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Vegetation  Type 

Taxon 

Swamp 

Tuart 

Jarrah  Banksia  Heath 

Wattle  Limestone  Disturbed 

Heath  Area 

GENTIANACEAE 

*Centaurea  erythraea 

Rafn. 

X 

X 

VERBENACEAE 

*  Phyla  nodi  flora 
(L)  E.  Greene 

X 

ASCELPIDACEAE 

*Gomphocarpus  frulicosus 
(L)  W.T.  Aiton 

X 

LAMIACEAE 

erect 

X 

X  X 

X 

X 

Hemiandra  pungens  R.Br. 

prostrate 

X  X 

*Stachys  arvensis  (L)  L 
SOLANACEAE 

X 

X 

Anthocercis  littorca  Labill. 

X 

X 

*  Lyc  ium  feroc  iss  imum 

Miers 

X 

*SoIanum  ntgmm  L 

X 

X 

X 

X 

*Solanum  sodomaeum  L 
Solarium  symonii 

H.  Eichler 

X 

X 

SCROPHULARIACEAE 

*Bellardia  trixago  (L)  All. 
*Dischisma  arenarium 

X 

E.  Meyer  et  Scherb. 
*Parentucellia  latifolia 

X  X 

X 

(L)  Camel 

X 

OROBANCHACEAE 
*0 robanche  minor  Smith 
MYOPORACEAE 

X 

X 

XXX 

X 

X 

Eremophila  glabra 
(R.Br.)  Ostenf. 

X 

X 

Myoporum  insulare  R.Br, 

M yoporum  caprarioides 
Benth. 

X 

X 

X 

RUBIACEAE 

*  Galium  aparine  L 
Opercularia  vaginata 

X 

X 

X 

Labill. 

Opercularia  hispidula 

Endl. 

X 

XXX 

X 

X 

VALERIANACEAE 

*Centranthus  macrosiphon 
Boiss. 

X 

CAMPANULACEAE 

*Wahlenbergia  capensis 
(L)  A.DC. 

Wahlenbergia  preissii 

X  X 

Vriese 

X  X 

LOBELIACEAE 

Lobelia  alata  Labill. 

Lobelia  gibbosa  Labill. 

X 

X 

Lobelia  tenuior  R.Br. 

X  X 

GOODENIACEAE 

Lechenaultia  linarioides 

DC. 

X  X 

X 

X 

Scaevola  canescens  Benth. 

X 

XXX 

X 

X 

Scaevola  crassifolia  Labill. 
Scaevola  holosericea 

R  X 

X 

Vriese 

X  X 

Scaevola  thesioides  Benth. 
STYLIDIACEAE 

X 

X 

Stylidium  bmnonianum 

X 
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Taxon  Swamp  Tuart 

Benth. 

Stylidium  junceum  R.Br. 

Slylidium  macrocarpum 
(Benth.)  R.  Erickson 
Stylidium  repens  R.Br. 

Stylidium  a ff.  affine 
(GK  9266) 

ASTERACEAE 

*Arctotheca  calendula 

(L)  Levyns  x 

•Arctotis  stoechadifolia 

P.  Bergius 

*  Aster  subulatus  Michaux  x 

Asteridea  pulverulenta 

Lindl. 

Brachycome  iberidifolia 
BentR 

*Carduus  pycnocephalus  L 
Conyza  bonariensis  L 
*Conyza  canadensis 

(L)  Cronq.  x  x 

*Crepis  foetida  L 

*Cotula  turbinata  L 

*Dittrichia  graveolens 

(L)  Greuter 

Gnaphalium  sphaericum 

Willd. 

Helichrysum  cordatum  DC. 

Helipterum  cotula 
(Benth.)  DC. 

*Hypochaeris  glabra  L 
*Lactuca  saligna  L  x 

*Lactuca  serriola  L  x 

Lagenifera  huegelii  Benth. 

Millotia  myosotiidifolia 
(Benth.)  Steetz. 

Olearia  axillaris 
(DC.)  F.  Mu  ell. 

Olearia  mdis 
(Benth.)  F.  Muell. 

*OsteospeT7num 
clandestinum 
(Lees.)  Norlindh 
Podolepis  ’canescens 
Cunn.  ex  DC. 

Podotheca  angustifolia 
(Labill.)  less 
Senecio  lautus 
G.  Forster  ex  Willd. 

*  Senecio  lulgaris  L 
*Sonchus  oleTaceus  L 
*Scmchus  ’asper 

Hill  (GK  11001)  x 

*Ursinia  anthemoides 
(L)  Poir. 

*Urospermum  picroides 
(L)  Scop 
Waitzia  aurea 
(Benth.)  Steetz 
Waitzia  suaveolens 
(Benth.)  Druce 
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APPENDIX  3 

SPECIES  PLANTED  IN  BOLD  PARK 


*  =  introduced  species  (note  this  includes  nomnative  species) 

+  =  native  Australian  species  not  naturally  occurring  in  Bold  Park 


+ Acacia  microbotrya 
+ Acacia  faneura 
*  Amaryllis  belladona 
+Anigozanthos  x  flavidus 
+Banksia  ashbyi 
+ Banksia  baxteri 
+Banksia  burdettiarui 
+Banksia  caleyi 
+Banksui  hookeriana 
+ Banks  ia  laricina 
-h  Banks  ia  nutans 
+Banksia  occidentalis 
+Banksia  quercifolia 
Banksia  prionotes 
(not  the  native  population) 
+Banksia  septrum 
+ Banksia  sphaerocarpa 
+ Banksia  speciosa 
+ Banksia  victoriae 
-hCallistemon  cv.  “Captain  Cook1 
+Calothamnus  sp. 

+Casuarina  obesa 
Chamelaucium  uncinatum 
(several  cultivars  —  not  the 
native  population) 

+ Eucalyptus  aff.  foecunda 


+Grevillea  tridentifera 
*Genista  alba 
+Hakea  bucculenta 
+Hakea  francisiana 
+Hakea  multilineata 
+Hakea  laurina 
+Hakea  cucullata 
+Hakea  petiolaris 
Hibbertia  cueniformis 
(not  the  native  population) 
+Kunxea  baxteri 
+Eremophila  decipiens 
+Melaleuca  cardiophylla 
+ Melaleuca  diosmifolia 
+MeLieuca  lanceolata 
+Melaleuca  quinquinervia 
+Melaleuca  rhaphiophylla 
+M elaleum  violacea 
+Melaleuca  sp. 

*Melia  azederach 
*Myrsiphyllum  declinatum  cv. 
*Nerium  oleander 
*Olea  europea 
*Washingtonia  filifera 
*Westringia  dampieri 


VERTEBRATE  FAUNA  OF  BOLD  PARK,  PERTH 

By  R.A.  HOW  and  J.  DELL,  Western  Australian 
Museum,  Francis  Street,  Perth  6000. 


ABSTRACT 

Bold  Park,  situated  1 1  km  west  of  Perth  and  occupying  coastal  dunes,  has  the  richest  vertebrate 
fauna  of  any  area  in  the  metropolitan  region.  Sixty  one  birds,  29  reptiles,  3  frogs  and  6 
mammals  (including  3  introduced  species)  have  been  recorded  in  the  300+  ha  of  bushland. 
Many  additional  bird  species  are  associated  with  the  adjacent  wedands  of  Perry  Lakes.  The 
endangered  Black-lined  Snake  (Ver micella  calonotos)  and  the  Painted  Button-quail,  White¬ 
winged  and  Splendid  Fairy-wrens  are  now  very  rarely  seen  in  metropolitan  areas.  The 
significance  of  the  Park  as  a  conservation  area  for  fauna  is  discussed. 

INTRODUCTION 

In  the  last  decade  there  has  been  a  remarkable  upsurge  in  interest  and 
commitment  to  the  role  of  nature  conservation  in  urban  areas  worldwide 
(Dickman  &  Doncaster  1987,  Goode  1989  and  references  therein). 
Fundamental  to  this  focus  is  the  need  for  a  thorough  documentation  of  the 
natural  resources  in  urban  areas  for  both  conservation  and  educational 
purposes  (Feinsinger  1987).  This  paper  documents  the  present  day 
vertebrate  fauna  of  one  of  the  largest  and  least  altered  areas  of  natural 
bushland  remaining  in  the  Perth  metropolitan  area. 

Bold  Park  occupies  an  area  of  over  300  ha  and  is  situated  close  to  the  coast, 
1 1  km  west  of  Perth.  The  area  is  not  only  relatively  large,  but  encompasses 
several  landform  and  soil  types  and  has  a  rich  and  diverse  vegetation 
assemblage  consisting  of  over  3  50  plant  species  Keighery  et  al  ( 1 990) .  Maps 
in  Keighery  et  al  indicate  the  location  of  Bold  Park  and  the  boundaries  of 
the  different  vegetation  associations. 


122 


The  region  around  Bold  Park  and  consisting  of  what  are  now  Perry  Lakes 
and  Reabold  Hill,  was  taken  up  in  the  early  years  of  selection  for  agriculture. 
The  general  area  was  purchased  from  Mr  Perry  by  the  Perth  Council  in  1 9 1 9 
and  set  aside  as  endowment  lands.  With  the  rapid  spread  of  metropolitan 
Perth  in  the  mid  and  later  1900’s  there  have  been  major  modifications 
imposed  on  the  region  surrounding  Bold  Park.  These  modifications 
include  the  alienation  of  land  for  urban  development,  enlarging  and 
extending  roads  and  an  increase  in  the  frequency  of  fires  and  predators  in 
the  bushland  resulting  from  encroaching  urban  areas.  In  1981  the  region  of 
Bold  Park  was  recommended  for  a  reserve  (M47)  under  the  Conservation 
Through  Reserves  Committee  Report  for  the  System  6  area  (CTRC  1981) 
in  recognition  of  its  importance  in  preserving  our  natural  landforms,  soils, 
vegetation  and  fauna. 

In  1986  the  Western  Australian  Museum  undertook  a  survey  of  the  ground 
vertebrate  fauna  of  Bold  Park  as  part  of  its  study  to  determine  the 
distribution,  relative  abundance  and  habitat  preferences  of  native  species  in 
the  Perth  metropolitan  region. 

METHODS 

Since  December  1986  vertebrate  fauna  in  Bold  Park  has  been  documented 
from  opportunistic  observations  and  fenced  pit-fall  traps.  Sampling  was 
over  five  days  at  monthly  intervals  during  1987,  but  during  1988  and  1989 
was  concentrated  in  spring  and  summer. 

Six  pit  traps  of  50  cm  deep,  17  cm  diameter  PVC  piping  were  placed  7  m 
apart  and  connected  by  a  50  m  long  30  cm  high  fence  of  aluminium  flywire 
mesh.  Each  pit  trap  was  covered  at  the  base  by  flywire. 

Four  principal  formations  were  sampled:  Tuart  Eucalyptus  gomphocephala 
Woodland,  Banksia  Woodland,  Dryandra  sessilis  Tall  Shrubland  and  Mixed 
coastal  Heath.  Extensive  trapping  has  also  been  undertaken  in  numerous 
other  heath  and  shrubland  sites  (Jiang  unpubl.  data)  in  Bold  Park  in  a 
related  study  focussing  on  habitat  use  by  the  herpetofaunal  assemblage. 

All  species  of  reptile,  amphibian  and  mammal  were  measured  and  released. 
Birds  were  recorded  opportunistically  whilst  checking  the  fenced  pitlines, 
generally  between  5  am  and  7  am. 

RESULTS 

Mammals 

Since  1986  only  one  species  of  native  mammal  has  been  recorded  in  Bold 
Park,  the  Brushtail  Possum,  Trichosurus  vulpecula.  This  species  can  be  seen 
in  the  Flooded  Gums,  Eucalyptus  rudis  around  Perry  Lakes  and  in  the  Tuart 
woodlands  of  the  swales;  nowhere  is  it  abundant.  The  Western  Grey 
Kangaroo,  Macropus  fidiginosus  had  a  small  family  group  in  the  Park  until 
1986  (B.  Connell  pers.  comm.)  but  no  recent  sightings  or  signs  of  the 
species  are  evident  now.  The  introduced  Mouse,  M us  musculus  is  by  far  the 
most  widespread  and  abundant  mammal  in  the  Park,  occupying  all  habitats. 
Rabbits,  Oryctolagus  cuniculus,  Foxes,  Wipes  vulpes  and  Cats,  Felis  catus  can 
also  be  observed  in  all  areas,  attesting  to  the  success  of  introduced 
species. 

Although  no  mist-netting  has  been  undertaken  to  assess  the  bat  fauna 
present,  nocturnal  observations  suggest  the  presence  of  at  least  two  species, 
one  of  which,  the  Mastiff  Bat,  Tadarida  australis,  can  be  identified  from  its 
characteristic  call. 


An  examination  of  the  records  of  the  Western  Australian  Museum  indicate 
the  richness  of  the  species  present  in  the  western  suburbs  in  the  past.  Table  I 
is  a  list  of  species  that  occur  or  may  have  occurred  in  Bold  Park,  and  the  date 
and  location  of  their  last  sighting  or  record. 

Birds 

Sixty-one  species  of  birds  (Table  2)  have  been  recorded  in  the  bushland 
parts  of  Bold  Park  during  the  past  3  years.  Another  twenty  species  have  been 
recorded  on  or  around  Perry  Likes  (Table  2).  Other  species,  especially 
migrants  such  as  cuckoos,  aerial  birds  of  prey,  and  birds  using  the  Park  while 
in  transit  through  the  metropolitan  area,  are  likely  to  be  recorded  during 
additional  surveys. 

The  most  abundant  birds  in  Bold  Park  are  the  honeyeaters.  The  sedentary 
Singing  Honeyeater  feeds  on  all  species  of  Bcinksia  and  is  most  abundant 
throughout  the  Banksia  woodland.  Seasonally,  numbers  increase  in  the 
western  parts  of  the  Park  when  Calothamnus  qiuidrifidns  and  Templctonia 
retusa  are  in  bloom.  The  Brown  Honeyeater  is  the  commonest  bird  in  the 
Park  especially  in  the  Dryandra  sessilis  thickets,  C.  quadrifidus  shrubland 
and  Banksia  woodlands.  It  breeds  in  spring/early  summer  while  D.  sessilis  is 
flowering. 

The  White-cheeked,  New  Holland  and  Tawny-crowned  Honeyeaters 
mainly  occur  in  the  low  shrublands  on  the  western  side  of  the  Park  and  are 
chiefly  attracted  to  C.  quadrifidus  blossom,  the  White-cheeked  also  moves 
into  blossoming  D.  sessilis  thickets  in  large  numbers.  The  Red  and  Little 
Wattlebirds  are  mainly  attracted  to  flowering  Banksias  with  the  Red 
Wattlebird  frequently  breeding  in  the  Tuart  woodlands  and  the  Flooded 
Gums  near  Perry  Lakes. 

Some  species,  such  as  Australian  Magpie  and  Australian  Raven,  are 
attracted  to  areas  regularly  frequented  by  people  where  they  feed  on  food 
scraps.  The  Magpie-lark  and  Willie  Wagtail  are  similarly  mainly  found  in 
partly  disturbed  areas. 

Breeding  records  of  the  Painted  Button-quail  in  the  Tuart  Woodland  site 
during  spring  are  the  only  recent  records  of  this  species  in  near  coastal  parts 
of  the  coastal  plain. 

The  Tuart  woodlands  provide  nesting  hollows  for  an  array  of  species 
ranging  from  the  tiny  Striated  Pardalote,  and  the  Tree  Martin  to  the  various 
species  of  parrots  and  cockatoos  all  of  which  (except  for  Carnaby’s  and  the 
Sulphur-crested  Cockatoos)  breed  in  Bold  Park.  The  Striated  Pardalote 
normally  only  nests  in  tree  hollows  but  in  October  and  November  1989 
several  were  feeding  young  in  nests  in  the  quarry  walls  of  the  amphitheatre. 
During  some  years  as  many  as  twenty  nests  are  present  at  the  same  time  in 
the  quarry  walls  (B.  Connell  pers.  comm.). 

Tall  dead  Tuart  trees  in  the  Banksia  woodland  provide  resting  trees  for 
various  birds  of  prey  such  as  Black-shouldered  Kite  and  Australian 
Kestrel. 

Dense,  long  unbumt,  shrublands  around  Reabold  Hill  are  important  to 
small  insectivorous  species  such  as  White-browed  Scrub-wren  and  Broad¬ 
tailed  Thombill.  The  two  Fairy-wrens  also  require  unbumt  shrublands  on 
the  dunes  on  the  western  side  of  the  Park. 

In  winter  several  species  of  small  insectivorous  birds  move  northwards 
through  the  Perth  metropolitan  area.  During  this  period  the  Grey  Fantail 
and  Western  Flyeater  are  abundant  in  Bold  Park,  as  is  the  Spotted  Pardalote 
in  some  years. 
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Herpetofauna 

Three  species  of  frogs  and  29  reptiles  (Table  3)  have  been  recorded  over  the 
past  3  years,  and  museum  records  suggest  several  more  may  yet  be  recorded 
there. 

The  Turtle  Frog,  Myobatrachus  gouldii  is  not  dependent  on  water  for 
development,  has  no  tadpole  stage  and  is  found  throughout  the  Park  but  is 
not  abundant.  Other  burrowing  frogs,  Heleioponis  eyrei  (Moaning  Frog) 
and  Limnodynastes  dorsalis,  (Banjo  Frog),  are  more  common,  although  the 
former  is  infrequently  captured  on  the  western  side  of  the  main  dune 
suggesting  it  is  less  vagile  than  the  widespread  Limnodynastes  dorsalis. 

The  Western  Bearded  Dragon,  Pogona  minor  is  more  abundant  in 
vegetation  where  the  shrub  layer  is  well  developed,  while  T ympanocryptis 
adelaidensis  is  confined  to  areas  which  have  bare  sand  over  which  it  forages. 
This  species  was  captured  only  during  November. 

Three  species  of  geckos  occur  in  Bold  Park.  The  arboreal  Spiny-tailed 
Gecko,  Diplodactylus  spinigerus  is  common  in  all  habitats  with  a  well 
developed  shrub  layer,  and  consequently  is  absent  from  Tuart  Woodlands 
where  the  Marbled  Gecko,  Phyllodactylus  marmoratus  is  common,  but  is 
seldom  seen  on  the  ground  and  has  never  been  pit  trapped.  The  small  areas 
of  Quindalup  dunes  on  the  western  extremities  of  the  Park  are  the  only 
areas  where  Diplodactylus  alboguttatus  has  been  recorded  by  us  and  F.H. 
Pough  (pers.  comm.),  although  B.  Maryan  (pers.  comm.)  has  observed  an 
individual  more  centrally. 

Burton’s  Legless  Lizard,  Lialis  burtonis,  is  the  most  abundant  and 
widespread  of  the  legless  lizards  and  occupies  all  habitats  in  Bold  Park. 
Aprasia  repens  is  infrequently  trapped,  and  then  generally  in  Tuart 
Woodland,  it  is  rare  in  all  other  sites.  Pletholax  gracilis  is  known  from  several 
captures  in  a  dense  mixed  heath  (Jiang,  pers.  comm.). 

The  skinks  are  the  most  numerous  group  of  reptiles  in  the  Park,  and  vary 
markedly  in  their  abundance  and  use  of  habitat  types.  The  fossorial  Lerista 
lineopunctulata  occurs  in  all  habitats  as  does  the  epigeic  L  elegans,  Hemiergis 
quadrilineata,  Ctenotus  fallens,  M enetia  greyi  and  Tiliqua  rugosa.  The 
arboreal  and  widespread  Cryptoblepharus  plagiocephalus  is  not  found  in  low 
heaths,  whereas  Ctenotus  lesueurii  is  most  abundant  in  them,  and 
Cyclodomorphus  branchialis  is  confined  to  them.  The  two  species  of 
Morethia  have  been  captured  in  Banksia  woodland  on  only  one  or  two 
occasions  while  Lerista  braepedita  is  known  from  the  Banksia  woodlands 
and  Dryandra  shrubland  adjacent  to  Reabold  Hill. 

Two  species  of  monitor  Varanus  gouldii  and  V.  rosenbergi  occur  in  the  Park. 
Two  individuals  of  the  former  have  been  captured  in  the  south-west  comer, 
and  V.  rosenbergi  was  sighted  in  the  Reabold  Hill  area  by  one  of  us  (jD).  B. 
Connell  (pers.  comm.)  has  sighted  monitors,  presumably  V.  gouldii, 
frequently  around  Reabold  Hill  and  the  pine  plantation. 

The  blind  snake  Ramphotyphlops  australis  has  been  trapped  in  all  sites 
except  the  near-coastal  heath,  but  never  in  large  numbers. 

The  elapid  snakes  are  represented  by  six  species.  The  Dugite  Pseudonaja 
affinis  has  not  been  caught  in  pitfall  traps  but  has  been  observed  in  all  areas 
of  the  Park.  Five  species  of  burrowing  snake,  Vermicella  spp.,  have  been 
trapped.  The  most  abundant  and  widespread  is  Jan’s  Banded  Snake,  V. 
bertholdi,  but  the  Black-striped  Snake,  V.  calonotos,  has  also  been  trapped  in 
our  four  study  sites.  The  three  other  species  were  caught  less  frequently  and 
in  fewer  sites. 
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B.  Connell  (pers.  comm.)  has  recorded  Tiger  Snakes,  Notechis  scutatus  on 
Stepenson  Avenue  on  two  occasions  and  believes  that  they  may  occur 
around  Camel  Lake;  the  last  Museum  record  is  from  Herdsman  Lake  in 
1989.  He  has  also  seen  Carpet  Pythons,  Morelia  spilota  on  several 
occasions. 

Museum  records  indicate  that  several  species  may  still  occur  in  the  area. 
These  include  the  following  (with  the  nearest  suburb  and  date  of  last 
collection  bracketed)  sk i n ks  Egemia  kingii  (Scarborough  1978),  E.  luctuosa 
(Herdsman  Lake  1968),  E.  napoleonis  (North  Beach  1963),  Leiolopisma 
trilineatum  (Herdsman  Lake  1978)  geckos  Undenvoodisaurus  milii 
(Claremont  1975),  Diplodactylus  polyopthalmus  (Kings  Park  1985),  legless 
lizards  ( Delma  fraseri  (Hollywood  <1960),  D.  grayi  (Ocean  Reef 
Wanneroo  1976),  Pygopus  lepidopodus  (Hollywood  <1960),  the  goanna 
Varanus  tristis  (Floreat  Park  1965),  snakes  Notechis  curtas  (Bold  Park  1964, 
City  Beach  1972),  Rhinoplocepludiis  gouldii  (City  Beach  1979),  Demansia 
reticulata  (Hollywood  1933). 

DISCUSSION 

Of  all  the  vertebrate  groups,  mammals  have  fared  worst  at  the  hands  of 
change  since  European  settlement  in  Australia  (Marlow  1958,  Kitchener  et 
al  1980,  How  et  al.  1987).  Bold  Park  has  similarly  shown  a  marked  decline 
in  species  judging  from  past  museum  records  and  our  knowledge  of  the 
coastal  areas  less  influenced  by  development. 

There  is  a  likelihood  that  several  additional  species  to  those  recorded  in 
Table  1  may  have  occurred  in  the  Bold  Park  area  in  the  last  100  years,  but 
there  are  no  positive  records  of  their  presence.  Species  such  as  the  Tammar, 
Macropus  eugenii,  and  Quokka,  Setonix  brachyurus ,  probably  occupied  one 
or  several  of  the  diverse  vegetation  types  around  Bold  Park  and  Perry  Lakes, 
however,  there  are  no  museum  or  literature  records  from  the  adjacent 
western  suburbs. 

All  the  small  marsupial  species  appear  to  be  locally  extinct.  That  they 
occurred  in  the  area  is  evidenced  by  early  museum  records  and  our 
knowledge  of  their  habitat  preferences  and  current  occurrence  in  similar 
near  coastal  locations.  The  record  of  the  Western  Quoll  from  the  Wembley 
Downs  area  may  represent  an  escapee  from  captivity  as  there  have  been  no 
other  records  of  this  species  from  urban  areas  since  1930. 

It  is  possible  that  all  five  species  of  bats  listed  in  Table  1  still  occur  in  the 
region,  however,  regular  fires  that  destroy  roosting  sites  in  hollow  limbs  and 
under  bark  have  probably  resulted  in  the  loss  of  several  species. 

The  use  of  the  area  by  cattle,  horses,  sheep  and  camels  (the  latter  were 
quarantined  there  around  the  turn  of  the  century)  has  probably  aided  in  the 
spread  of  several  weed  species  within  the  Park,  these  in  turn  have  provided 
fuel  for  increased  fire  frequency. 

The  bird  assemblage  consist  of  several  species  that  are  now  threatened  with 
local  extinction.  The  breeding  populations  of  Painted  Button-quail  in  Bold 
Park  and  the  White-winged  and  Splendid  Fairy- wrens  in  of  Bold  Park  and 
in  adjacent  areas  (Wykes  pers.  comm.)  represent  very  important  refuge 
populations  of  these  species  in  urban  areas.  Although  not  recorded  in  Kings 
Park  by  Tingay  and  Tingay  (1982)  the  Variegated  Fairy- wren  has  recently 
colonised  Kings  Park  via  the  Swan  River  and  now  breeds  in  the  Botanic 
Gardens.  It  may  also  colonise  the  south  western  sections  of  Bold  Park  from 
dunes  to  the  west  and  south. 
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The  principal  value  of  Bold  Park  to  the  avifauna  is  its  extent  and  diversity  of 
habitat  types.  This  diversity  is  responsible  for  species  such  as  Grey  Fantail, 
Spotted  and  Striated  Pardalotes  and  Western  Flyeaters  using  the  area  in 
May-June  during  their  winter  migrations  to  the  north  and  the  Rainbow 
Beeater  and  Sacred  Kingfisher  using  the  area  during  their  spring  migration 
southwards.  The  habitat  richness  also  provides  feeding  and  breeding  refuge 
areas  for  many  species  that  frequent  suburban  gardens.  The  relatively  large 
area  of  bushland  also  provides  suitable  habitat  for  species  such  as  hawks, 
kestrel  and  kites  which  forage  over  large  areas.  There  have  also  been 
unconfirmed  reports  of  nightjars  (possibly  Spotted)  and  the  Masked  Owl 
from  the  Bold  Park  bushland. 

The  three  species  of  frogs  were  captured  only  after  rain  or  on  nights  with 
high  humidity.  Only  the  Banjo  Frog  L imnodynastes  dorsalis  is  both 
widespread  and  abundant. 

The  richness  and  diversity  of  the  herpetofauna  of  Bold  Park  is  the  highest 
recorded  for  urban  bushland  in  the  Perth  metropolitan  area,  and  is 
comparable  to  a  similar  sized,  but  rural,  study  area  75  km  north  of  Perth 
where  Bamford  (1986)  recorded  35  reptile  species. 

Lizards  account  for  22  of  the  29  species  of  reptiles  recorded  by  us  in  Bold 
Park,  with  representatives  of  all  5  families  present.  This  richness  alone  is 
remarkable  for  an  isolated  urban  area  and  highlights  the  conservation  value 
of  the  area. 

Arboreal,  fossorial  and  epigeic  forms  are  all  present  in  Bold  Park  suggesting 
that  the  assemblage  has  been  little  changed  from  its  original  composition, 
an  observation  supported  by  the  presence  of  both  species  of  Varanus  still 
occurring  in  the  region  and  the  sightings  of  Carpet  Pythons,  albeit  in  very 
low  numbers. 

The  Dugite  and  five  species  of  burrowing  snake  Vermicella  spp.  still  occur  in 
the  Park.  These  colourful  and  prominently  marked  burrowing  species  show 
major  differences  in  dietary  pattern  (Shine  1984).  The  Southern  Shovel' 
nosed  Snake,  V.  semifasciata  feeds  exclusively  on  reptile  eggs,  while  the 
remaining  species  feed  principally  on  lizards  but  with  different  species 
preferences.  The  diversity  of  burrowing  snakes  is  closely  related  to  the 
diversity'  and  abundance  of  fossorial  and  semi-fossorial  lizard  species  in  the 
Park,  and  together  these  form  an  important  assemblage  of  reptiles  in  many 
habitats. 

The  importance  of  Bold  Park  bushland  as  a  conservation  area  for 
vertebrates  is  illustrated  by  the  rich  assemblage  of  both  bird  and  reptile 
species.  The  area  is  frequented  by  over  60  bird  species  of  which  three  (the 
White-winged  and  Splendid  Fairy-wrens  and  Painted  Button-quail)  have 
very  restricted  breeding  populations  in  urban  bushlands.  Bold  Park  also  has 
about  30  reptile  species  which  is  considerably  more  than  the  17  species 
known  from  Kings  Park  (W.A.  Museum  records),  and  greatly  in  excess  of 
the  few  species  recorded  at  Star  Swamp,  Trigg  Dunes  and  Mindarie  Keys 
(see  references)  during  short  term  environmental  sruveys. 

Although  Bold  Park  contains  one  species  that  is  listed  as  rare  and  in  need  of 
protection  (the  burrowing  Snake,  Vermicella  calonotos ),  the  prime 
significance  of  the  region  lies  in  its  relatively  large  area  that  provides 
essential  habitats  for  resident  and  migratory  bird  species  and  a  rich 
assemblage  of  reptiles.  These  groups  could  soon  follow  native  mammals 
into  a  serious  decline  in  urban  areas  without  the  protection  of  large  areas  of 
native  bushland. 
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Table  I:  List  of  mammal  species  known  from  Perth’s  western  suburbs  and 
the  last  known  date  of  recording. 


SPECIES 

SCIENTIFIC  NAME 

OF  LAST  RECORD 

LOCATION  AND  DATE 
OF  LAST  RECORD 

MONOTREMES 

Short-beaked  Echidna 

Tachyglossus  aculeatus 

The  Boulevard 

198S 

MARSUPIALS 

Western  Pygmy-Possum 

Cercartetus  concinnus 

Scarborough 

1939 

Common  Brushtail 

Possum 

Trichosurus  vulpecula 

Bold  Park 

1988 

Western  Grey  Kangaroo 

Macropus  fuliginosus 

Bold  Park 

1986 

Western  Brush  Wallaby 

Macro  pus  irma 

Perth 

1945 

Western  Brown  Bandicoot 

Isoodon  obesulus 

Perth 

196? 

Chuditch 

(Western  Quoll) 

Dasyurus  geoffroii 

Wembley  Downs 

1969 

Coastal  Dunnart 

Sminthopsis  griseoventer 

Karrakatta 

1940 

Honey  Possum 

Tarsipes  rostratus 

Shenton  Park 

1939 

RODENTS 

House  Mouse 

M  us  musculus 

Bold  Park 

1989 

Black  Rat 

Rattus  rattus 

City  Beach 

1989 

Water-rat 

Hydromys  chrysogaster 

Claremont 

1927 

BATS 

White-striped  Mastiff-bat 

Tadarida  australis 

Bold  Park 

1989 

Gould’s  Wattled  Bat 

Chalinolobus  gouldii 

Perth 

1985 

Chocolate  Wattled  Bat 

Chalinolobus  morio 

Perth 

1951 

Lesser  Long-eared  Bat 

Nyctophilus  geoffroii 

Mt  Hawthorn 

1964 

King  River  Eptesicus 

Eptesicus  regulus 

Charles  Street 

1973 

LAGOMORPHA 

Rabbit 

Oryctolagus  cuniculus 

Bold  Park 

1989 

CARNIVORA 

Cat 

Felis  catus 

Bold  Park 

1989 

Fox 

Vulpes  vulpes 

Bold  Park 

1989' 

Table  2:  List  of  bird  species  known  from  Bold  Park.  Birds  only  known  from 
Perry  Lakes  and  its  margins  are  marked  with  an  asterisk.  Breeding  species  are 
marked  (B). 


*  Australian  Pelican 

Pelecamts  conspicillatus 
Little  Black  Cormorant 
Phalacrocorax  sulcirostris 
Little  Pied  Cormorant 
Phalacrocorax  melanoleucos 

*  White-faced  Heron 

Ardea  novae  hollaruliae 

*  Great  Egret  Egretui  alba 

Sacred  Ibis  Threskiomis  aethiopicus 

*  Black  Swan  Ctanus  atratus  (B) 

*  Mountain  Duck 
Tadoma  tadomoides  (B) 

*  Black  Duck  Anas  superciliosa  (B) 

*  Swamphen 

Porphyrio  porphyrio  (B) 

*  Dusky  Moorhen 

Gallinula  tenebrosa  (B) 


*  Grey  Teal  Anas  gibberifrons 

*  Wood  Duck  Chenonetta  jubata 

*  Musk  Duck  Batura  lobata 
Blue-billed  Duck  Oxyitra  australis 
Black-shouldered  Kite 

Elanus  caeruleus 

Brown  Goshawk  Accipiter  fasciatus 
Collared  Sparrowhawk 
Accipiter  cirrocephalus 
Little  Eagle  Aquila  morphnoides 
Australian  Kestrel  Falco  cenchroides 
Peregrine  Falcon  Falco  peregrinus 
Painted  Button-quail 
Tumix  varia  (B) 

Grey  Fantail  Rhipidura  fuliginosa 
Willie  Wagtail 

Rhipidura  leucophrys  (B) 

Western  Flyeater  Gerygone  jusca 
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*  Coot  fulica  atra  (B) 

*  Black-fronted  Plover 

Charadrius  melanops 

*  Black-winged  Stilt 

Himantotnis  himantopus 

*  Silver  Gull  Lams  novaehollandiae 
Spotted  Dove  Streptopelia  chinensis 
Laughing  Dove 

Streptopelia  senegalensis  (B) 

Rainbow  Lorikeet 

Trichoglossus  haematodus  (B) 
Ring-necked  Parrot 
Platycercus  zonarius  (B) 

Western  Rosella  Platycercus  icterotis 
Red-capped  Parrot  Platycercus  spurius 
Elegant  Parrot  NeopHema  elegans 
Carnaby's  Cockatoo 

Calypiorhynchus  latrrostris 
Galah  Cacatua  roseicapilla  (B) 
Sulphur-crested  Cockatoo 
Cacatua  galerita 
Corella  Cacatua  sp.  (B) 

Pallid  Cuckoo  Cucuius  pallidus 
Shining  Bronze  Cuckoo 
Chrysococcyx  lucidus 
Horsefield's  Bronze  Cuckoo 
Chrysococcyx  basalis 
Boobook  Owl  Ninox  novaeseelandiae 
Bam  Owl  Tyto  alba 
Tawny  Frogmouth  Podargus  strigoides 
Laughing  Kookaburra  Dacelo  gigas  (B) 
Sacred  Kingfisher  Halcyon  sancta  (B) 
Rainbow  Bee-eater  M crops  omatus 
White-backed  Swallow 
Cheramoeca  leucoste nut 
Welcome  Swallow  Himndo  neoxena 
Tree  Martin  Himndo  nigricans 
Richard’s  Pipit  Anthus  novaeseelandiae 
Black-faced  Cuckoo-shrike 
Coracina  novachollandiae  (B) 

Rufous  Whistler  Pachycephala  mfiventris 
Grey  Shrike-thrush 
Colluricincla  harmonica 


Weebill  Smicromis  brevirostris 
Broad-tailed  Thornhill 
Acanthiza  apicalis 
Yellow-rumped  Thornhill 
Aomthfra  chrysorrhoa  (B) 
White-browed  Scrub-wren 
Sericomis  frontalis 
White-winged  Fairy-wren 
Maiwrus  leucoptems 
Splendid  Fairy-wTen 
Malurus  splendens 

*  Clamorous  Reed  Warbler 

Acrocephalus  stentoreus 

*  Little  Grassbird  Megalurus  gramineus 
Australian  Sittella 

Daphoenositta  chrysoptera 
Misdetoebird  Dicaeum  himndinaceum 
Spotted  Pardalote  Pardalotus  punctatus 
Striated  Pardalote  Pardalotus  striatus  (B) 
Grey-breasted  Silvereye 
Zostcrops  lateralis  (B) 

Brown  Honeyeater 

Lichmera  indistincta  (B) 

Singing  Honeyeater 
M eliphaga  virescens  (B) 

White-naped  Honeyeater 
Melithreptus  lunatus 
New  Holland  Honeyeater 
Phylidonyris  novaehollandiae 
White-cheeked  Honeyeater 
Phylidonyris  nigra 
Tawny-crowned  Honeyeater 
Phylidonyris  melanops 
Western  Spinebill 

Acanthorhynchus  superciliosus 
Litde  Wattlebird 
Anthochaera  chrysoptera 
Red  Wattlebird 

Anthochaera  camnculata  (B) 
Magpie-lark  Grallina  cyanoleuca  (B) 
Australian  Magpie  Crocticus  tibicen  (B) 
Grey  Butcherbird  Cracticus  torquatus 
Australian  Raven  Corvus  coronoides  (B) 


Table  3.  Herpetofauna  of  Bold  Park  as  determined  by  trapping  between 
1986  and  1989. 

Site  numbers  are:  1  =  coastal  heath,  2  =  Dryandra  sessilis  thicket,  3  = 
Banksia  woodland,  4  =  Tuart  Woodland,  0  =  sighting  only. 


No.  of  captures 

AMPHIBIANS 

in  each  site 
1  2 

3 

4 

Leptodactylidae 

Moaning  Frog 

Heleiopoms  eyrei 

12 

15 

Banjo  Frog 

Limnodynastes  dorsalis 

34 

29 

19 

6 

Turtle  Frog 

M yobatrachus  gouldii 

1 

1 

4 

2 

reptiles 

Agamidae 

Western  Bearded  Dragon 

Pogona  minor 

8 

1 

6 

Tympanocryptis  adelaidensis 

1 

14 

1 

- 

Gekkonidae 

Diplodactylus  alboguttatus 

1 

- 

- 

- 

Spiny-tailed  Gecko 

Diplodactylus  spinigerus 

28 

28 

32 

- 

Marbled  Gecko 

Phyllodactylus  marmoratus 

- 

- 

0 

0 

Scincidae 

Cryptoblephams  plagiocephalus 

1 

2 

13 

Ctenotus  fallens 

114 

33 

49 

20 

Ctenotus  lesueurii 

36 

2 

6 

- 

130 


Cyclodomorphus  branchialis 

7 

- 

- 

- 

Hemiergis  quadrilineata 

53 

100 

135 

132 

Lerista  elegans 

9 

19 

12 

40 

Lerista  lineopunctulata 

26 

14 

22 

7 

Lerista  praepedita 

- 

3 

4 

- 

M enetia  greyii 

3 

2 

4 

17 

Morethia  lineoocellata 

, 

1 

M orethia  obscura 

, 

2 

Bobtail 

Tiliqua  rugosa 

8 

5 

4 

5 

Pygopodidae 

Aprasia  re  pens 

1 

1 

- 

5 

Lialis  burtonis 

8 

12 

16 

1 

Pletholax  gracilis 

0 

- 

- 

- 

Varanidae 

, 

, 

, 

Gould’s  Goanna 

Varanus  gouldii 

1 

Rosenberg’s  Goanna 

Varanus  rosenbergi 

- 

- 

0 

Typhlopidae 

Ramphotyphlops  australis 

4 

2 

2 

Elapidae 

Dugite 

Jan’s  Banded  Snake 

Pseudonaja  affinis 

0 

0 

0 

0 

Vermicella  bertholdi 

10 

9 

23 

14 

Black-naped  Snake 

Vermicella  bimaculata 

1 

, 

3 

1 

Black-striped  Snake 

Vermicella  calonotos 

1 

3 

4 

3 

Narrow-banded  Snake 

Vermicella  fasciolata 

2 

2 

Southern  Shovel-nosed 

. 

5 

Snake 

Vermicella  semifasciata 

5 

ECOLOGICAL  APPRAISAL  OF  AN  ISOLATED 
BANKSLA  WOODLAND  RESERVE  No.  3694 
SOUTH  OF  THE  SWAN  RIVER,  PERTH. 

By  MARGARET  C.  TURPIN  175  Hensman  St,  Kensington  6151 
INTRODUCTION 

European  man  has  greatly  modified  the  environment  of  the  Swan  Coastal 
Plain.  The  greatest  change  has  occurred  in  the  last  two  decades  at  a  time 
when  the  destruction  of  the  natural  environment  is  accelerating  and  there 
is  an  increasing  awareness  of  the  need  for  areas  of  natural  bushland  to  be  set 
aside  for  conservation. 

The  dominant  vegetation  type  of  the  Perth  area  is  Banksia  woodland.  A 
review  of  its  importance  was  made  in  the  Banksia  Woodland  Symposium 
where  Hopper  and  Burbidge  (1987)  estimate  only  7%  of  the  original 
Banksia  woodlands  of  the  Swan  Coastal  Plain  are  on  conservation 
reserves. 

Little  is  known  of  which  fauna  survives  on  remnants  south  of  the  Swan 
River.  Previous  published  studies  (How  et  al  1979,  and  How  and  Dell 
1990)  have  concentrated  on  sites  north  of  the  river. 

Few  areas  were  previously  set  aside  in  the  older  established  suburbs. 
Therefore  any  area  of  bushland  within  the  inner  metropolitan  area  assumes 
great  value  for  conservation. 

An  examination  of  recent  aerial  photographs  of  the  South  Perth/Victoria 
Park  area  reveals  very  few  remnants  of  natural  bushland.  One  of  these, 
Reserve  3694,  (Figure  1 )  ofc.  six  hectares  vested  with  the  City  of  Perth,  is 
situated  in  Baron*  Hay  Court,  Victoria  Park.  It  is  currently  vested  for  Public 
Recreation. 

In  1 990 1  undertook  a  trapping  program  on  this  reserve  as  part  of  my  studies 
for  the  degree  of  Bachelor  of  Education. 
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Figure  1 :  Map  showing  location  of  Reserve  3694  and  location  of  nearest  other  conservation 
site,  Kings  Park. 

STUDY  AREA  AND  METHODS 

Four  sample  sites  were  selected  to  reflect  the  main  vegetation  types.  Sites  1 , 
2,  and  3  had  not  been  burnt  for  some  years.  Site  4  appeared  to  have  had  a 
fire  approximately  two  years  previously. 

In  each  site  a  30  metre  drift  fence  of  30  cm  high  flywire  was  set  consisting  of 
six  50  cm  deep,  15  cm  diameter  PVC  pit  traps  were  evenly  spaced  evenly 
below  the  fence.  This  method  of  pit  trapping  was  outlined  by  the  Biological 
Surveys  Committee  (1984). 

The  traps  were  operated  for  three  five  day  sessions  —  17  to  22  March,  29 
March  to  3  April  and  14  to  19  April  1990  —  for  a  total  of  360  trapnights. 
They  were  checked  each  morning.  Captures  were  identified  and  the 
vertebrates  were  measured  and  weighed  before  release  at  point  of 
capture. 

Opportunistic  sampling  of  diurnal  reptiles  was  made  by  hand,  turning  over 
logs,  rocks  and  pieces  of  tin,  and  scraping  through  leaf  litter  with  a  garden 
cultivator.  Nocturnal  geckos  and  spiders  were  located  by  reflective 
eyeshine  from  a  head  torch.  After  rain  the  site  was  visited  at  night  to  record 
calling  frogs. 

A  list  of  birds  sighted  and  those  calling,  as  well  as  larger  active  insects,  were 
noted  each  trapping  session. 

Frogs  were  identified  from  Tyler  et  ai  (1984),  geckos  and  legless  lizards 
from  Storr  et  ai  ( 1 990) ,  dragons  from  Storr  et  ai  ( 1 983) ,  skinks  from  Storr 
et  a/.  (1981)  and  birds  from  personal  experience  and  Simpson  and  Day 
(1986). 

Plants  were  sampled  at  the  four  trapping  sites  by  marking  a  ten  metre  by  ten 
metre  census  quadrat  with  string.  The  vegetation  was  divided  into  four 
strata  and  specimens  of  each  species  were  taken  for  identification,  mainly  by 
using  Bennett  (1988)  and  Smith  (1985).  Plants  of  significant  numbers  or  of 
significant  biomass  were  then  counted  and  recorded. 

The  soil  type  of  the  Reserve  is  Bassendean  Sand.  It  is  leached  dunes  of 
quartz  sand.  Seddon  (1972)  states  that  Bassendean  Sand  coincides  with  the 
banksia'sheoak-prickly  bark  low  open  forest  as  a  distinctive  unit. 
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The  Bassendean  Sands  are  remnants  of  old  coastal  dunes  formed  during  the 
Pleistocene.  These  dunes  have  been  leached  of  their  calcium  carbonate, 
iron  and  most  other  minerals.  They  are  thus  chemically  and  physically 
infertile  (Beard  1979). 

This  patch  of  Banksia  woodland  shows  little  serious  effect  of  fire  in  the 
recent  past.  Its  unique  position  next  to  the  Victoria  Park  Fire  Station 
ensures  that  fires  are  dealt  with  almost  as  soon  as  they  are  lit  and  fire  is 
unlikely  to  be  a  problem. 

A  small  patch  in  the  centre  had  been  burnt  about  two  years  ago  but  this  fire 
was  so  cool  that  the  trunks  and  canopies  of  the  Banksia  trees  had  not  been 
damaged.  Most  of  the  low  shrubby  plants  were  regenerating  from 
lignotubers.  Very  few  woody  species  had  regenerated  from  seed.  This  shows 
the  natural  ability  of  shrubs  to  cope  with  fire. 

RESULTS 

Fifty  -two  plant  species  were  recorded  including  44  in  the  census  sites.  They 
are  listed  in  Table  1  with  an  indication  of  the  number  counted  in  each 
quadrat. 

Vertebrates  and  larger  invertebrates  caught  in  the  pit  traps  are  listed  in  Table 
2  and  discussed  briefly  below. 

Amphibians 

Only  one  species,  the  Banjo  Frog,  L imnodynastes  dorsalis  was  captured.  Six 
were  caught  after  rain  on  30  March  and  two  on  3  April.  Five  were  juvenile 
with  SVL  35.5-40  mm  and  weight  4.0-  5.0  g.  The  other  was  an  adult,  SVL 
70  mm  weight  40.5  g.  and  had  a  tick  attached  to  one  of  its  toes.  I  am  not 
aware  of  any  previous  records  of  ticks  on  amphibians. 

Reptiles 

Twelve  species  of  reptiles  were  positively  identified  during  this  study. 
Another  species,  the  dragon  Tympanocryptis  adelaidensis,  was  sighted  but 
needs  positive  identification. 

Two  nocturnal  geckos,  the  Marbled  Gecko  Phyllodactylus  marmoratus  and  a 
spotted  gecko  Diplodactylus  alboguttatus  were  recorded  in  the  pit  traps. 
Because  of  the  low  autumn  night  temperatures  no  geckos  were  observed 
when  headtorching. 

Two  legless  lizards  were  recorded.  A  slender  legless  lizard  Pletholax  gracilis 
was  caught  in  the  pit  traps  and  Burton’s  Legless  Lizard  Lialis  burtonis  was 
active  in  the  daytime. 

The  Western  Bearded  Dragon  Pogona  minor  was  caught  in  pit  traps  on  three 
occasions.  Another  was  seen  basking  on  a  Banksia  tree. 

Skinks  were  the  most  numerous  group  of  lizards  with  seven  species  and  24 
individuals  trapped  and  others  sighted.  The  most  abundant  species  were 
the  two  leaf  litter  inhabitants,  Hemiergis  quadrilineata  and  L erista 
elegans. 

Invertebrates 

Wolf  spiders  and  other  spiders  were  abundant  and  frequently  caught  in  the 
pit  traps  in  all  sites,  especially  in  the  second  and  third  trapping  sessions. 

The  millipedes  were  rarely  caught  in  contrast  to  centipedes  of  which  two 
species  were  caught  frequently.  A  golden  species  was  the  most 
common. 
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Beetles  were  the  most  abundant  insects  caught,  particularly  those  species 
which  feed  on  plant  material.  Other  plant  eating  insects  such  as  crickets  and 
grasshoppers  were  common. 

Large  insects,  such  as  cockroaches,  which  feed  on  dead  plant  material,  were 
frequently  recorded.  Carnivorous  insects,  including  praying  mantis  and 
carab  beetles  were  rarely  caught 
Birds 

Seventeen  species  of  birds  were  recorded  (Table  3),  the  most  abundant 
were  the  three  species  of  honeyeaters.  During  the  first  trapping  period  they 
were  mostly  feeding  on  the  woolly  bush  Adenanthos  cygnorum.  However 
once  the  Banksia  menziesii  began  to  bloom  they  moved  to  the  Banksia 
flowers. 

The  other  abundant  bird  was  Carnaby’s  Cockatoo  Calyptorkynchus 
latirostris  which  was  recorded  in  flocks  of  up  to  c.  230  birds.  Storr  and 
Johnstone  (1988)  recorded  these  as  being  common  on  the  Swan  Coastal 
Plain,  both  as  visitors  and  residents  but  breeding  only  very  sparingly.  They 
are  attracted  to  nearby  pine  trees  but  were  observed  biting  the  flowers  off 
Banksia  menziesii. 

Three  species  of  diurnal  birds  of  prey  were  recorded.  The  Black- 
shouldered  Kite  Elanus  caeruleus  was  rarely  reported  before  1 942  in  the 
Swan  Coastal  Plain  (Storr  &  Johnstone  1988)  but  is  becoming  moderately 
common.  The  Brown  Goshawk  Accipiter  fasciatus  and  the  Collared 
Sparrowhawk  Accipiter  cirrocephalus  are  considered  scarce.  The  area  near 
the  quarry  (sandpit)  gave  these  birds  a  high  vantage  point  over  the 
surrounding  area. 

One  species,  the  Laughing  Dove  Streptopelia  senegalensis  is  introduced.  It 
was  released  from  South  Perth  Zoo  from  1898  and  is  common  in  Perth 
suburbs. 

Mammals 

Only  one  species,  the  introduced  Mouse,  M us  musculus,  was  recorded. 


DISCUSSION 

This  reserve  of  only  six  hectares  has  a  rich  and  diverse  list  of  plants  including 
the  52  species  recorded  in  the  study  quadrats.  Many  other  species 
undoubtedly  occur  on  the  reserve  and  would  be  recorded  during  a  more 
intensive  survey  in  spring  when  ephemeral  species  would  be  recorded. 

The  twelve  species  of  reptile  recorded  include  two  species  of  considerable 
conservation  interest.  The  small  spotted  gecko,  Diplodactylus  alboguttatus 
is  an  extension  of  this  species’  known  range.  According  to  Storr  et  al.  1 990  it 
had  not  previously  been  recorded  south  of  the  Swan  River  and  was  only 
known  from  coastal  sites  from  City  Beach  northwards.  The  slender  legless 
lizard  Pletholax  gracilis  is  rarely  recorded  south  of  the  Swan  River  and  rarely 
on  conservation  reserves. 

The  other  reptiles  are  within  their  previously  known  ranges.  However  there 
are  few  localities  within  the  suburbs  south  of  the  Swan  River  where 
communities  of  this  many  species  occur. 

As  indicated  by  How  and  Dell  (1990)  most  native  mammals  have  declined 
on  the  Swan  Coastal  Plain.  It  is  not  surprising  therefore  that  a  reserve  of 
only  six  hectares  appears  to  have  no  native  species.  Kitchener  et  al.  (1978) 
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found  that  the  mammals  of  the  Swan  Coastal  Plain  originally  numbered  33. 
Fifteen  of  these  are  now  believed  to  be  locally  extinct.  Many  others  , 
although  not  extinct  are  now  only  found  outside  of  residential  areas.  Their 
habitat  has  been  destroyed  or  altered  and  introduced  predators  like  the 
Fox,  Vulpes  vulpes  and  Domestic  Cat,  Felis  catus  and  increasing  frequency 
of  fire  are  believed  to  be  responsible  for  the  disappearance  of  many.  The 
study  by  Kitchener  et  al.  found  that  M us  musculus  was  widely  distributed 
throughout  the  North  Swan  Coastal  Plain. 

Seventeen  species  of  bird  were  noted  during  this  study.  These  included 
three  species  of  diurnal  birds  of  prey  which  are  becoming  scarce  in  urban 
environments.  Another  bushland  species  which  does  not  occur  in  urban 
gardens  was  the  Rufous  Whistler  Pachycephala  rufiventris. 

The  Reserve  provides  food  and  probably  nesting  sites  for  birds  which 
frequent  gardens  in  the  surrounding  suburbs.  The  three  species  of  Banksia 
are  rich  sources  of  nectar  for  the  honeyeaters  which  were  commonly  seen 
feeding  on  the  flowers. 

In  winter  and  spring  other  birds  could  be  expected  to  occur  as  they  migrate 
through  the  Swan  Coastal  Plain.  Therefore  the  value  of  the  Reserve  to  birds 
is  considerably  more  than  this  autumn  study  indicates. 

The  Reserve  has  considerable  conservation  value  in  maintaining  a  rich  and 
diverse  community  of  plants  and  animals  most  of  which  have  disappeared 
from  urban  suburbs  south  of  the  Swan  River.  Management  of  the  Reserve 
should  be  planned  carefully  to  prevent  any  disturbance.  Being  only  six 
hectares  all  of  the  bushland  should  be  retained  to  enable  animals  and  plants 
to  maintain  viable  breeding  populations. 

Two  species  of  reptile,  a  gecko  and  legless  lizard  (see  discussion)  are  of 
conservation  significance  in  a  regional  context  and  are  further  compelling 
reasons  why  the  Reserve  should  be  retained  as  a  conservation  area. 

The  Reserve  has  a  different  plant  community  from  that  of  Kings  Park,  and 
complements  other  reserves  of  the  Swan  Coastal  Plain. 

This  study  revealed  that  a  small  patch  of  bushland  in  an  urban  environment 
can  be  rich  in  animal  and  plant  species.  Such  patches  of  bushland  are  of 
importance  in  maintaining  representatives  of  natural  communities  which 
were  once  widespread  before  the  land  was  cleared  for  housing  or 
industry. 
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Table  1:  List  of  plant  species  recorded  in  10m2  census  quadrat  showing 
number  of  individual  plants  in  each  vegetation  stratum.  Species  listed  as  x 
were  recorded  in  census  site  but  not  counted  because  they  were  either  in 
low  numbers  or  of  insignificant  biomass.  Species  recorded  as  4-  were 
recorded  elsewhere  in  reserve  but  not  occurring  in  census  sites.  Species 
marked  with  an  asterisk  are  non  Australian  introduced  species. 

In  Reserve  but 
not  in  census 

sites  Site  1  Site  2  Site  3  Site  4 

Stratum  1 

Eucalyptus  marginata 
Eucalyptus  todtiana 
Banksia  attenuata 
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Banksia  ilicifolia 
Banksia  menzicsii 
Allocasuarina  fraseriana 

Stratum  2 

Adenanthos  cygnorum 
Macrozamia  riedlei 
Jacksonia  stembergiana 
Jacksonia  furcellata 

Stratum  3 

Stirlingia  latifolia 
Gompholobium  sp. 
Allocasuarina  humilis 
Daviesia  divaricata 
Petrophile  macrostachya 
Xanthorrhoea  sp. 

Stratum  4 

Hibbertia  hypericoides 
L eucopogon  sp. 
Mesomelaena  pseudostygia 
Conostephium  preissii 
Calectasia  cyanea 
Patter sonia  occidentals 
Conostylus  setigera 
Petrophile  linearis 
Dasypogon  bromeliifolius 
?  Scholtzia 
Stylidium  sp. 

Astroloma  pallidum 
Dampiera  linearis 
Acacia  stenoptera 
Bossiaea  eriocarpa 
Eriostemon  spicatus 
Pimelea  suaveolens 
Melaleuca  scabra 

*  Briza  maxima 
Lepidosperma  angustatum 
Burchardia  umbellata 
Neurachne  alopecuroidea 
L omandra  preissi 
Calothamnus  sanguineus 
Scaevola  canescens 
Lomandra  sp. 
Corynotheca  micrantha 
Neurachne  alopecuroidea 

*  Gladiolus  caryophyllaceus 

*  Ehrharta  calycina 
Calytrix  sp. 

Family  indeterminate 
(long  grey  leaves) 
Family  indeterminate 
(low  grass) 

Family  indeterminate 
(tall  native  grass) 
Family  indeterminate 
(very  low  grass) 

Family  indeterminate 


In  Reserve  but 
not  in  census 


Site  1 

Site  2 

Site  3 

Site  4 

4 

1 

2 

1 

13 

2 

5 

9 

2 

5 

23 

10 

1 

4 

7 

90 

130 

20 

10 

29 

1 

14 

6 

46 

46 

12 

18 

24 

19 

11 

15 

84 

71 

56 

140 

6 

2 

1 

110 

18 

X 

x 

44 

76 

33 

29 

X 

1 

X 

X 

X 

X 

X 

X 

X 

X 

7 

4 

10 

X 

X 

1 

1 

X 

X 

X 

X 

X 

X 

X 

13 

1 

X 

12 

X 

X 

X 

X 

X 

X 

X 

X 

4 

3 

1 

X 

X 

X 

X 

X 

X 

15 

82 

23 

3 

X 

X 

X 

X 

X 

X 
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Table  2:  List  of  vertebrates  and  larger  invertebrates  caught  in  pitfall  traps. 
Each  trapping  site  for  the  three  trapping  periods  is  shown  together  with  the 
total  for  each  species. 


Site  1  Site  2  Site  3 

Site  4 

Species 

1st  2nd  3rd  1st  2nd  3rd  1st  2nd  3rd  1st  2nd  3rd 

AMPHIBIANS 

Leptodactylidae 

Limnodynastes  dorsalis 

6 

REPTILES 

Agamidae 

Pogona  minor 

1  1  1 

Gekkonidae 

Diplodactylus  alboguttatus 

1 

1 

Phyllodactylus  marmoratus 

1 

Pygopodidae 

Lialis  burtonis 

Pletholax  gracilis 

1  1 

Scincidae 

Cryptoblepharus 

placgiocephalus 

Ctenotus  fallens 

1  1 

1 

Ctenotus  lesueurii 

1 

1 

Hemiergis  quadrilineata 

1 

1  1 

3 

Leris  ta  elegans 

2 

4  1 

1 

M enetia  greyii 

1 

2  1 

Tiliqua  rugosa 

1 

MAMMALS 

Mus  musculus 

3 

2  1  2  2  2  2 

3 

5 

1 

ARACHNIDS 

Wolf  Spiders 

1 

2  3  2  1  3  1 

3 

8 

Trapdoor  Spiders 

Other  spiders 

5  2  1  3  1 

4 

MYRIOPODA 

Centipedes 

1 

4  1  2 

2 

Millipedes 

1 

1 

INSECTA 

Beedes  Carabs 

2 

Tenebrionids 

1  2  3 

1 

Weevils 

1 

1  1 

1 

Other 

1 

2  2  1 

Crickets/Grasshoppers 

1 

1  4  1 

Bees/Ants/Wasps 

1 

5  1  2 

1 

1 

Earwigs 

1 

1 

Cockroaches 

11112  1 

1 

Praying  Mantis 

1 

Table  3:  Bird  species  recorded. 

Black-shouldered  Kite 

Elanus  caeruleus 

Brown  Goshawk 

Accipiter  fasciatus 

Collared  Sparrowhawk 

Accipiter  cirrocephalus 

Laughing  Dove 

Streptopelia  senegalensis 

Ring-necked  Parrot 

Platyccrcus  zonarius 

Carnaby’s  Cockatoo 

Calyptorhynchus  latirostris 

Welcome  Swallow 

Hirundo  neoxena 

Black-faced  Cockoo-shrike 

Coracina  novaehollandiae 

Rufous  Whistler 

Pachycephala  rufiventris 

Willie  Wagtail 

Rhipidura  leucophrys 

Striated  Pardalote 

Pardalotus  stratus 

Grey-breasted  Silvereye 

Zosterops  lateralis 

Brown  Honeyeater 

Lichmera  indistinct^ 

Singing  Honeyeater 

M eliphaga  virescens 

Red  Watdebird 

Anthochaera  carunculata 

Australian  Magpie 

Cracticus  tibicen 

Australian  Raven 

Corvus  coronoides 

Total 


6 

4 

2 

1 

1 


2 

2 

6 

8 

4 

1 


23 

24 

16 

10 

2 


2 

2 

7 

6 

7 
11 
2 

8 
1 
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OBITUARY 

DR  G.M.  STORR  (1921-1990) 

On  26  June  one  of  Australia’s  most  eminent  biologists,  Glen  Milton  Storr, 
passed  away  peacefully  at  his  home  in  Perth.  Although  retired  some  four 
years,  for  Glen  there  was  no  such  thing  as  retirement  and  he  was,  typically, 
preparing  for  another  day  at  work  in  the  Museum. 

Glen  was  bom  in  Adelaide,  South  Australia,  on  22  December  1921.  He 
received  his  primary  education  at  Cowandilla  Public  School  and  his 
secondary  education  at  Adelaide  High  School  (obtaining  the  Leaving 
Certificate  in  1938).  In  1939  he  joined  the  South  Australian  Lands 
Department  as  a  junior  draftsman  and  cadet  surveyor.  He  enlisted  in  the 
A.I.F.  in  1942,  serving  with  the  Second  Ninth  Field  Regiment  in 
Queensland  and  New  Guinea  in  1943-45. 

After  the  war  he  returned  to  the  Lands  Department,  passing  his  exams  and 
being  licensed  as  a  Lind  Surveyor  in  1947.  A  boyhood  interest  in  natural 
history  was  rekindled  during  surveys  in  South  Australia  and  north 
Queensland.  A  two-week  holiday  in  north  Queensland  in  1948  (to  escape 
the  southern  winter)  turned  into  a  year  long  working  holiday  in  the 
Cooktown-Laura  district,  bird  observing  and  plant  collecting. 


Figure  1.  Dr  G.M.  Storr  at  the  Museum  1986. 


Through  Herbert  Condon,  Curator  of  Birds  in  the  South  Australian 
Museum,  he  met  Dr  D.L  Serventy,  whom  he  accompanied  to  Bass  Strait  in 
the  spring  of  1952  for  field  work  on  the  Short-tailed  Shearwater. 
Encouraged  by  Dr  Serventy7,  Storr  decided  to  give  up  surveying  fora  career 
in  biology.  He  enrolled  at  the  University  of  Western  Australia  in  1953  to 
major  in  zoology  and  botany.  He  was  awarded  B.Sc.  (First  Class  Honours) 
in  1957  after  research  into  nutrition  of  the  Rotmest  Island  quokka. 
Continuing  these  investigations,  he  obtained  his  Ph.D.  in  1960.  After  post¬ 
graduate  research  into  the  nutrition  of  Pilbara  kangaroos,  he  was  appointed 
Assistant  Curator  of  Vertebrates  (birds,  reptiles,  amphibians  and  fishes)  in 
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the  Western  Australian  Museum  in  1962.  On  the  return  of  the  Curator 
(G.F.  Mees)  to  the  Netherlands  in  1963,  Glen  was  appointed  Curator  of 
Vertebrates.  Meanwhile  he  had  begun  taxonomic  research  into  the  reptiles 
of  Western  Australia,  a  group  he  took  an  interest  in  while  still  at  the  U.  W  .A. 
During  his  numerous  trips  studying  macropod  diet  he  accumulated  a 
substantial  collection  of  about  5000  reptiles  “Glen’s  dowry”  as  he  jokingly 
called  it,  which  was  donated  to  the  Museum  on  his  appointment.  In  1962 
that  represented  a  15%  increase  in  the  Museum’s  reptile  collection.  After 
the  removal  of  the  fish  collection  from  his  care  in  1 965,  he  became  Curator 
of  Ornithology  and  Herpetology,  a  post  he  held  until  his  retirement  in 

1986. 

It  is  impossible  to  overstate  Storr’s  impact  on  Australian  ornithology  and 
herpetology',  although  a  late  starter  his  contribution  to  these  fields  is 
staggering.  He  published  over  200  scientific  papers  and  books,  described  3 
genera,  180  species  (including  some  originally  described  as  subspecies)  and 
50  subspecies  of  reptile.  He  worked  on  reptiles  by  day  and  burnt  the 
midnight  oil  on  birds  by  night.  With  reptiles,  his  principal  goal  was  to  lay  the 
foundation  to  the  alpha  taxonomy  (naming  of  species)  of  reptiles  in  this 
State.  This  daunting  task  he  tackled  systematically  and  with  total 
dedication,  not  allowing  himself  to  be  diverted  to  other  possibly  more 
attractive  and  intellectually  rewarding  projects.  His  numerous  revisions  of 
Western  Australian  reptiles  formed  the  basis  for  the  handbooks  produced 
by  him,  L.  A.  Smith  and  R.E.  Johnstone  on  the  lizards  and  snakes  of  Western 
Australia. 


Figure  2.  G.M.  Storr:  Rottnest  Island  circa  1958. 


In  those  exciting  times  between  1962  and  1990,  when  the  new  taxa  were 
lined  up  on  shelves  awaiting  description  and  it  was  possible  to  discover  new 
species  of  reptile  within  ten  kilometres  of  the  Perth  G.P .O.  a  ‘whos  who  of 
Western  Australian  natural  history  was  commemorated  by  Glen  in  the 
etymology  of  Western  Australian  reptiles:  Diplodactylus  fulleri  (named  after 
Phillip  John  Fuller  of  CALM);  Diplocbictylus  jeanea  (after  Jean  Rozanne 
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Left  to  Right:  John  Calaby,  Reg  Moreau,  Dorn  Serventy,  Glen  Storr  and  Kent  Keith. 

Thipthorp  of  W .A.  Museum) ;  Diplodactylus  kenneallyi  (after  Kevin  Francis 
Kenneally  of  the  W.A.  Herbarium);  Diplodactylus  mcmillani  (after  W.A. 
naturalist  Robert  Peter  McMillan);  Diplodactylus  rankini  (after  Sydney 
herpetologist  Peter  Rankin);  Diplodactylus  wellingtonae  (after  W.A. 
naturalist  Betty  Doreen  Wellington);  Diplodactylus  tvilsoni  (after  Brisbane 
herpetologist  Stephen  Karl  Wilson);  Diplodactylus  i vombeyi  (after 
Canberra  naturalist  John  C.  Wombey);  Phyllodactylus  marmoratus 
alexanderi  (after  naturalist  William  Backhouse  Alexander) ;  Aprasia  haroldi 
(after  W.A.  naturalist  Gregory  Harold);  Aprasia  smithi  (after  Lawrence 
Alec  Smith  of  the  W.A.  Museum);  Delma  butlcri  (after  W.A.  naturalist 
W.H.  (Harry)  Butler);  Delma  haroldi  (after  Gregory'  Harold);  Ctenophorus 
caudicinctus  graafi  (after  teacher  Mark  DeGraaf);  Ctenophorus  clayi  (after 
Brian  T.  Clay  of  University  of  W.A.);  Ctenophorus  fordi  (after  naturalist 
Julian  Ralph  Ford);  Ctenophorus  mckenziei  (after  Norman  Leslie  McKenzie 
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of  CALM);  Diporiphora  lalliac  (after  Mrs  G.E.  (Lally)  Handley,  formerly  of 
the  W.A.  Museum);  Tympanocryptis  butleri  (after  naturalists  Margaret  and 
Harry  Butler);  Tympanocryptis  chapmani  (after  Andrew  Chapman  of 
CALM);  Tympanocryptis  lineata  houstoni  (after  Terry  Francis  Houston  of 
W.A.  Museum);  Carlia  johnstonei  (after  Ronald  Eric  Johnstone  of  the 
W.A.  Museum);  Cry ptoblep hams  camabyi  (after  naturalist  Ivan  Clarence 
Carnaby);  Ctenotns  alleni  (after  naturalist  Nicholas  T.  Allen);  Ctcnotus 
ariadnae  (after  Ariadna  Neumann,  formerly  of  the  W.A.  Museum); 
Ctcnotus  burbidgci  (after  Andrew  A.  Burbidge  of  CALM);  Ctcnotus  dclli 
(after  John  Dell  of  the  W.A.  Museum);  Ctcnotus  chmanni  (after  Harry 
Ehmann  of  Sydney  Technical  College) ;  Ctcnotus  grccri  (after  Allen  E.  Greer 
of  Australian  Museum  Sydney );  Ctcnotus  hanloni  (after  naturalist  Timothy 
Marcus  Stephen  Hanlon);  Ctcnotus  helenac  (after  American  naturalist 
Helen  Louise  Pianka);  Ctcnotus  johnstonei  (after  Ronald  Eric  Johnstone); 
Ctcnotus  piankai  (after  American  ecologist  Eric  R.  Pianka);  Ctcnotus 
serventyi  (after  naturalist  Dominic  Louis  Serventy);  Ctcnotus  youngsoni 
(after  naturalist  William  Kenneth  Youngson);  Egcmia  douglasi  (after  Athol 
Mardon  Douglas,  formerly  of  the  W.A.  Museum);  Egcmia  slatcri  (after 
naturalist  K.R.  Slater);  Eulampms  brongersmai  (after  Dutch  herpetologist 
L.D.  Brongersma);  Hemicrgis  initialis  brookcri  (after  naturalist  Michael  G. 
Brooker);  Lcrista  christinae  (after  its  discoverer  Christine  Davidge);  L crista 
grccri  (after  Allen  E.  Greer) ;  Lcrista  griffini  (after  Philip  Griffin  formerly  of 
W.A.  Museum);  Lcrista  haroldi  (after  Gregory  Harold);  Lcrista  humphricsi 
(after  naturalist  Robert  B.  Humphries);  Lcrista  kcndricki  (after  Peter  G. 
Kendrick  of  CALM);  Lcrista  petersoni  (after  naturalist  Magnus  Peterson); 
Lcrista  picturata  bayncsi  (after  naturalist  Alexander  Baynes);  Lcrista 
picturata  cdumdsac  (after  Adrienne  Edwards  of  South  Australian 
Museum);  Menetia  maini  (after  Professor  Albert  R.  Main  formerly  of 
University  of  W.A.);  Morethia  butleri  and  Notoscincus  butleri  (after  Harry 
Butler);  Varanus  kingorum  (after  zoologists  Max  and  Dennis  King); 
Ramphotyphlops  hoivi  (after  Richard  Alfred  How  of  the  W.A.  Museum); 
Ramphotyphlops  margarctac  (after  Margaret  Butler);  and  Rhinoplocephalus 
spcctabilis  bushi  (after  naturalist  Brian  Bush). 

Glen’s  other  major  interest  was  avian  faunistics.  Following  work  on  the 
birds  of  the  Northern  Territory  and  Queensland,  he  compiled  avifaunas  for 
eight  regions  of  Western  Australia.  The  last  of  these,  Birds  of  the  South- 
west  Division  was  in  press  at  the  time  of  his  death.  He  was  extremely 
meticulous  with  his  bird  notes  and  the  effort  required  for  these  bird 
monographs  was  considerable.  It  involved  searching  the  literature  and 
unpublished  notes  of  fieldworkers,  and  compiling  thousands  of  pages  of 
notes  on  bird  distribution,  ecological  status,  abundance,  habitat 
preferences,  movements  and  taxonomy.  The  end  result  is  that  Western 
Australia  has  a  vast  data  bank  of  information  that  will  form  the  basis  for  a 
handbook  on  the  birds  of  this  State  (a  project  he  was  working  on  with  me  at 
the  time  of  his  death). 

His  “List  of  Queensland  Birds”  published  in  1973  and  revised  in  1984, 
deserves  special  mention.  It  is  best  here  I  think  to  quote  from  Shane 
Parker’s  review  (S.  Aust.  Ottl  26;  146-148). 

“Although  this  is  ostensibly  a  list  of  the  birds  of  a  single  State,  it  is  to  my 
mind  one  of  the  most  important  works  ever  published  on  the  distribution 
of  Australian  birds.  Its  value  as  a  basis  to  systematics  and  as  a  source  of 
problems  for  further  investigation  is  enormous.” 

This  was  certainly  the  case  as  many  researchers  including  Julian  Ford, 
Richard  Schodde  and  Shane  Parker  himself  used  both  the  list  and  the  data 
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sheets  as  a  treasure  trove  of  information  from  which  to  launch  their  own 
studies. 

Glen  was  a  very  special  person  to  know  and  have  as  a  ffiend  and  colleague. 
His  enthusiasm  for  birds  and  reptiles  was  infectious  and  his  knowledge  of 
these  groups  on  a  world  scale  was  profound,  whether  the  subject  be 
systematics,  taxonomy,  distribution,  biogeography,  behaviour  or 
nomenclature.  He  had  an  extraordinary  ability  to  recall  the  historic 
literature  and  was  well  versed  in  Greek  and  Latin  and  many  colleagues  wore 
a  path  to  his  den  for  help  with  matters  of  nomenclature. 

For  me  personally  he  was  most  influential  in  determining  the  course  of  my 
life.  I  joined  Glen  and  Laurie  Smith  in  the  Department  of  Ornithology  and 
Herpetology  in  early  1970  and  our  work  together  has  been  a  most  fruitful 
and  enjoyable  collaboration. 

Due  to  ill  health  Glen  did  not  go  into  the  field  after  1 970  but  he  personally 
sponsored  many  expeditions  and  collecting  trips  for  friends  and  associates. 
Despite  his  ill  health  he  never  grumbled  and  was  always  cheerful.  Ask  him 
how  he  felt  and  he  would  say  “for  a  bloke  as  crook  as  I  am,  I’m  pretty 
fit”. 

In  some  ways  he  was  a  surprising  contradiction.  On  the  one  hand  was  that 
sparkling  intelligence,  a  man  of  great  insight  and  genius.  On  the  other  hand 
he  could  be  easily  baffled  by  simple  mechanics.  I  once  walked  into  the  lab  to 
find  he  had  pulled  his  entire  microscope  to  pieces  to  replace  a  blown  globe 
in  the  light  source.  On  hearing  my  entry  he  looked  up  with  a  globe  in  his 
hand  and  exclaimed,  “where  does  this  bloody  thing  go”.  He  also  confessed 
to  me  once  that  he  never  used  the  heater  in  his  car  because  its  operation 
remained  largely  a  mystery.  Even  his  old  paper  stapler  that  required  three 
independent  actions  to  fill,  always  beat  him  hands  down. 

Glen  was  a  generous  benefactor  of  the  Western  Australian  Museum.  He 
donated  hundreds  of  volumes  of  bird  and  reptile  periodicals  including  the 
Emu,  South  Australian  Ornithologist,  The  Australian  Bird  Watcher  and 
Copeia.  After  his  retirement  in  1 986  he  was  appointed  Honorary  Associate 
of  the  Museum  and  provided  with  laboratory  space  and  other  facilities 
which  allowed  him  to  continue  his  work.  Asked  on  retirement  whether  he 
had  any  personal  ambitions  he’d  been  deferring  until  now,  he  laughed  and 
replied,  no  he  wasn’t  contemplating  marriage;  but  planned  to  continue 
working  on  two  main  projects,  the  bird  handbook  and  the  revised  edition 
of  the  skink  book. 

He  never  married  and  was  largely  a  private  man  who  loved  his  work,  ballet, 
music  and  sport.  He  was  not  hard  to  know,  however,  and  was  always 
generous  with  his  time  to  others  tapping  his  knowledge.  Lunch  time  at  the 
Museum  would  often  find  him  holding  court  on  matters  of  ornithology, 
herpetology1,  linguistics,  the  sad  state  of  the  world  or  relating  bizarre  or 
humorous  experiences  gained  throughout  his  life.  Sadly  or  strangely  few 
honours  were  bestowed  on  this  great  man,  however,  his  books  and  papers 
will  be  a  lasting  legacy  for  future  generations.  As  I  mentioned  in  the 
beginning,  Glen  was  encouraged  by  Dom  Serventy  to  take  up  a  career  in 
biology.  Hein  turn  has  inspired  a  new  generation  of  naturalists  including  his 
long  time  friend  W.H.  Butler,  J.R.  Ford  (dec.),  A.S.  George,  L.A.  Smith,  J. 
Dell,  K.F.  Kenneally,  M.  Peterson,  N.  Kolichis,  P.J.  Fuller,  G.  Harold,  P. 
Griffin,  B.  Maryan,  J.  Smith,  S.  Wilson  and  D.  Knowles, 

Glen  Storr  was  unique  in  the  diversity  of  his  contributions  to  both 
ornithology  and  herpetology.  He  never  wavered  from  his  devotion  to 
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science  and  his  work  will  enable  many  of  us  to  stand  on  his  broad  shoulders 
and  look  a  little  further. 

Much  sympathy  is  extended  to  his  surviving  family  particularly  his  sister 
Betty,  brother-in-law  Vernon  and  brother  Eric. 

From  the  numerous  scientific  and  scholarly  notes,  papers  and  books 
written  by  Dr  Storr  the  following  selection  illustrates  the  breadth  of  his 
interest.  The  list  includes  all  his  Western  Australian  Naturalist 
publications. 


PAPERS  AND  BOOKS  PUBLISHED  BY  G.M.  STORR 


1947: 

Storr,  G.M.  Some  birds  observed  on  southern  Eyre  Peninsula.  S.  Aust.  Om. 

18:  31-37. 


1953: 

Storr,  G.M.  Bird  life  at  Yoting.  West.  Aust.  Nat.  4:  21. 

1954: 

Storr,  G.M.  South-western  bird  notes.  West.  Aust.  Nat.  4:  142-144. 

1955:  ,  , 
Storr,  G.M.  6c  G.M.  Dunnet.  Fork-tailed  Swifts  over  Cockbum  Sound  and 

Rottnest  Island.  West.  Aust.  Nat.  5:  22-23. 


1956: 

Storr,  G.M.  Arctic  Terns  on  the  Swan  River.  West.  Aust.  Nat.  5:  70-72. 


1957: 

Storr,  G.M.  Second  record  of  a  gannet  ringed 
Nat.  5:  230-231. 


in  New  Zealand.  West.  Aust. 


Storr,  G.M.  6c  N.E.  Milward.  Another  Arctic  Tern  in  Western  Australia. 
West.  Aust.  Nat.  5:  231-232. 


1958: 

Storr,  G.M.  Are  marsupials  “second-class  mammals”?  West.  Aust.  Nat.  6: 
179-183. 

1959: 

Serventy,  D.L.  6c  G.M.  Storr.  The  spread  of  the  Mediterranean  Snail  on 
Rottnest.  West.  Aust.  Nat.  6:  193-196. 

Storr,  G.M.  Extension  of  known  range  of  some  Western  Australian  birds. 
West.  Aust.  Nat.  7:  22-23. 

Storr,  G.M.  6c  J.R.  Ford.  Northern  extension  of  known  range  of  Brush 
Bronzewing.  West.  Aust.  Nat.  7:  51. 

1960: 

Storr,  G.M.  Egemia  bos  a  new  skink  from  the  south  coast  of  Western 
Australia.  West.  Aust.  Nat.  7:  99-103. 


1961: 

Storr,  G.M.  Ablepharus  boutonii  clams ,  a  new  skink  from  the  Esperance 
district,  Western  Australia.  West.  Aust.  Nat.  7:  176-178. 

Storr,  G.M.  An  unconfirmed  report  of  the  Crab-eater  Seal  on  the  south 
coast  of  Western  Australia.  West.  Aust.  Nat.  7:  206. 

Storr,  G.M.  The  flora  of  the  Shoalwater  Bay  islands.  West.  Aust.  Nat.  8:  43- 
50. 
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1962: 

Storr,  G.M.  Annotated  flora  of  Rottnest  Island.  West.  Aust.  Nat.  8:  109- 
124. 

1963: 

Storr,  G.M.  Additions  to  the  Esperance  bird-list.  West.  Aust.  Nat.  8: 
188. 

Storr,  G.M.  Some  factors  inducing  change  in  the  vegetation  of  Rottnest 
Island.  West.  Aust.  Nat.  9:  15-22. 

Storr,  G.M.  Ablepharus  butleri,  a  new  scincid  lizard  from  Western  Australia. 
West.  Aust.  Nat.  9:  46-47. 

1964: 

Storr,  G.M.  Ctenotus,  a  new  generic  name  for  a  group  of  Australian  skinks. 
West.  Aust.  Nat.  9:  84-85. 

Storr,  G.M.  Denisonia  monachus,  a  new  elapid  snake  from  Western 
Australia.  West.  Aust.  Nat.  9:  89-90. 

1965: 

Storr,  G.M.  Some  snakes  new  for  Western  Australia.  West.  Aust.  Nat.  9: 
171-172. 

Storr,  G.M.  Notes  on  Bald  Island  and  the  adjacent  mainland.  West.  Aust. 
Nat.  9:  187-199. 

1966: 

Main,  A.R.  &  G.M.  Storr.  Range  extensions  and  notes  on  the  biology  of 
frogs  from  the  Pilbara  region,  Western  Australia.  West.  Aust.  Nat.  10: 
53-61. 

1967: 

Storr,  G.M.  List  of  Northern  Territory  birds.  Spec.  Pubis  West.  Aust.  M us. 
No.  4:  1-90. 

Storr,  G.M.  Black  Falcon  in  Metropolitan  Area.  West.  Aust.  Nat.  10:  138- 
139. 

Storr,  G.M.  &  J.R.  Ford.  Rediscovery  and  taxonomic  status  of  the  Western 
Australian  gecko  D iplodactylus  michaelseni.  West.  Aust.  Nat.  10:  160- 
162. 

1968: 

Storr,  G.M.  A  new  knob-tailed  gecko  from  southern  Australia.  West.  Aust. 
Nat.  10:  180-182. 

1969: 

Storr,  G.M.  Green-winged  and  Flock  Pigeons  in  the  Kimberley  Division. 
West.  Aust.  Nat.  11:  69. 

1970: 

Storr,  G.M.  Aprasia  smithi  a  new  worm-lizard  ( Pygopodidae )  from  Western 
Australia.  West.  Aust.  Nat.  11:  141. 

1973: 

Storr,  G.M.  List  of  Queensland  birds.  Spec.  Pubis  West.  Aust.  Mus.  No.  5:1- 
177. 

Storr,  G.M.  The  Rainbow  Lorikeet  (Trichoglossus  moluccanus)  in  Perth, 
Western  Australia.  West.  Aust.  Nat.  12:  116. 

1975: 

Storr,  G.M.  &  R.E.  Johnstone.  An  observation  of  the  Pheasant-  tailed 
Jacana  in  Western  Australia.  West.  Aust.  Nat.  13:  60-61. 


Storr,  G.M.  An  observation  of  the  White  Wagtail  (M otacilla  alba)  in 
Western  Australia.  West.  Aust.  Nat.  13:  64-65. 

Storr,  G.M.  Dangerous  Snakes  of  Western  Australia.  24  pp.  West.  Aust. 
Museum,  Perth. 

1976: 

Storr,  G.M.  <St  R.E.  Johnstone.  First  record  of  the  Kerguelen  Diving-petrel 
in  Australia.  West.  Aust.  Nat.  13:  145-146. 

1977: 

Storr,  G.M.  Birds  of  the  Northern  Territory.  Spec.  Pubis  West.  Aust.  M us. 
No.  7:  1-130. 

Storr,  G.M.  &  R.E.  Johnstone.  The  Short-tailed  Shearwater  in  south¬ 
western  Western  Australia.  West.  Aust.  Nat.  13:  203. 

Storr,  G.M.  &  R.E.  Johnstone.  First  Australian  record  of  the  Pintail  Snipe 
( Gallinago  stenura).  West.  Aust.  Nat.  13:  207-208. 

1979: 

Storr,  G.M.  &  R.E.  Johnstone.  Second  Australian  specimen  of  the  Pintail 
Snipe  ( Gallinago  stenura).  West.  Aust.  Nat.  14:  157. 

1980 

Storr,  G.M.  Birds  of  the  Kimberley  Division,  Western  Australia.  Spec.  Pubis 
West.  Aust.  M us.  No.  11:  1-117. 

Storr,  G.M.  The  western  subspecies  of  the  Cape  Barren  Goose  Cereopsis 
novaehollandiae  grisea  (Vieillot).  West.  Aust.  Nat.  14:  202-203. 

1981: 

Storr,  G.M.  Birds  of  the  northeastern  interior  of  Western  Australia.  Rec. 
West.  Aust.  M us.  9:  65-99. 

1982: 

Storr,  G.M.,  R.E.  Johnstone  &  L.A.  Smith.  A  specimen  of  the  White 
Wagtail  (M otacilla  alba)  from  Geraldton,  W.A.  West.  Aust.  Nat.  15  (2):  19- 
20. 

Storr,  G.M.,  L.A.  Smith  <St  R.E.  Johnstone.  Lizards  of  Western  Australia.  I. 
Skinks.  University  of  W.A.  Press,  Perth. 

1983: 

Storr,  G.M.  (St  R.E.  Johnstone.  Snakes  of  the  Perth  Metropolitan  Area. 
SWANS  13(2):  20-24. 

Storr,  G.M.,  L.A.  Smith  (St  R.E.  Johnstone.  Lizards  of  Western  Australia.  II. 
Dragons  and  Monitors.  Pp  1 13  4-  20  pi.  West.  Aust.  Museum,  Perth. 

1984: 

Storr,  G.M.  Birds  of  the  Pilbara  Region,  Western  Australia.  Rec.  West.  Aust. 
M us.  Suppl.  No.  16:  1-63. 

Storr,  G.M.  Revised  list  of  Queensland  birds.  Rec.  West.  Aust.  Mus.  Suppl. 
No.  19:  1-189. 

1985: 

Storr,  G.M.  Birds  of  the  Gascoyne  Region.  Rec.  West.  Aust.  Mus.  Suppl.  No. 
21:  1-66. 

Storr,  G.M.  (St  R.E.  Johnstone.  Field  Guide  to  the  Birds  of  Western  Australia. 
2nd  Edition.  Pp  214  4-  40  pi.  West.  Aust.  Museum,  Perth. 

Storr,  G.M.  Birds  of  the  Mid-eastern  Interior  of  Western  Australia.  Rec. 
West.  Aust.  Mus.  Suppl.  No.  22:  1-45. 


1986: 

Storr,  G.M.,  R.E.  Johnstone  &.P.  Griffin.  Birds  of  the  Houtman  Abrolhos. 
Rec.  West.  A ust.  M us.  Suppl.  No.  24:  1-42. 

Storr,  G.M.  Birds  of  the  South-eastern  Interior  of  Western  Australia.  Rec. 
West.  Aust.  Mus.  Suppl.  No.  26:  1-60. 

Storr,  G.M.,  L.A.  Smith  &  R.E.  Johnstone.  Snakes  of  Western  Australia.  Pp 
187  +  24  pi.  West.  Aust.  Museum,  Perth. 

1987: 

Storr,  G.M.  Birds  of  the  Eucla  Division  of  Western  Australia.  Rec.  West. 
Aust.  Mus.  Suppl.  No.  27:  D81. 

1988: 

Storr,  G  .M.  <Sl  R.E.  Johnstone.  Birds  of  the  Swan  Coastal  Plain  and  adjacent 
seas  and  islands.  Rec.  West.  Aust.  Mus.  Suppl.  No.  28:  1-76. 

1990: 

Storr,  G.M.,  L.A.  Smith  &  R.E.  Johnstone.  Lizards  of  Western  Australia.  III. 
Geckos  and  Pygopods.  Pp  141  4-  20  pi.  West.  Aust.  Museum,  Perth. 

R.E.  JOHNSTONE 


ISSN  0726-9609 


THE  WESTERN  AUSTRALIAN 


NATURALIST 


Vol.  18 
No.  6 


CONTENTS: 

Fossils  from  Orange  Grove:  a  local  puzzle  solved.  By  Frances  S.  Dodds, 
George  W.  Kendrick,  Margaret  C.  Lefevre  and  Robin  Roe  . 

Biological  notes  on  Schoenus  capillifolius  (Cyperaceae)  a  rare  and 
unusual  Sedge.  By  G.J.  Keighery  . . . . . . . . 

First  records  of  the  Mulgara,  Dasycercus  eristicauda,  from  the  Gibson 
Desert  and  Queen  Victoria  Spring  Nature  Reserves.  By  David 
Pearson  . . . 

Behavioural  mimicry  in  the  automized  tail  of  a  pygopodid  lizard.  By 
Allen  E.  Greer  . . . . . . . 

Pollination  of  Hibbertia  conspicua  (Dilleniaceae).  By  G.  J. 
Keighery  . . . . . . . . . . . . . . . 

From  Field  and  Study:  Trapping  of  insects  by  Eremaea  beaufortioides ; 
A  Black-faced  Monarch  Monarcha  mclanopsis  (Vieillot)  in 
Western  Australia;  A  record  of  the  Euro,  Macropus  robustus  in 
John  Forrest  National  Park;  Banksia  canei  (Mountain  Banksia)  in 
Western  Australia;  Additions  to  the  fauna  of  Reserve  3694,  Victoria 
Park;  Musk  Duck  feeding  on  vertebrates;  Brolgas  in  the  Gascoyne 
Region;  Another  Brolga  sighting;  New  herpetofauna  records  of 
Wongan  Hills;  Additional  reptile  records  from  Wongan  Hills  . 


March 

1991 


Page 


148 

157 


159 

161 

163 


165 


Copyright 

Registered  by  Australia  Post  —  Publication  No.  WBQ  0566 


Western  Australian 
Naturalists’  Club 

Naturalists’  Hall,  63-65  Meriwa  Street,  Nedlands 


Founded  1924 


Objects: 

To  encourage  the  study  of  Natural  History  in  all  its  branches,  and  to  endeavour 
to  prevent  the  wanton  destruction  of  native  flora  and  fauna. 


OFFICE-BEARERS 


Patron 

SIR  THOMAS  WARDLE 


President 
ALAN  NOTLEY 
P.O.  Box  309,  Wanneroo 
Telphone  (W)  561  1 305  (H)  306  1 832 

Vice-Presidents: 


BETTY  WELLINGTON 
21a  Johnston  Street 
Mt.  Helena  6555 
Telephone  (H)  572  1604 

Secretary  (Acting) 
DAVID  MORCOMBE 
71  Bishopsgate  Street 
Carlisle  6101 
Telephone  (H)362  6753 

Librarian 

NOLA  MORCOMBE 
2/45  Cyril  Street 
Bassendean  6056 
Telephone  (H)  279  3627 
(W)  327  1711 


KATE  CREED 
Murdoch  University 
Murdoch  6150 
Telephone  (W)  332  2255 

Treasurer 
GORDON  ELLIOTT 
1 3/52  Kennedy  Street 
Maylands  6051 
Telephone  (H)  272  1 674 
Journal  Editor 
JOHN  DELL 
W.A.  Museum 
Francis  Street,  Perth  6000 
Telephone  (W)  328  441 1 


Council  Members 

DAVID  MORCOMBE,  LAURENCE  FISHER,  JUNE  BUTCHER, 
BRAD  MARYAN,  DAPHNE  EDINGER 


Editor  of  Naturalist  News 
DR  KATE  CREED 
Murdoch  University 
Murdoch  61 50 
Telephone  (H)  457  2000 


INTERMEDIATE  SECTION 
Convenor 
Vacant 


DARLING  RANGE  BRANCH 
Chairman 
RAE  PAPENFUS 
P.O.  Box  76, 
Kalamunda  6076 
Telephone  293  1 676 


JUNIOR  SECTION 
Convenor 

MAUREEN  GARDNER 
1 1  Barsden  Street, 
Cottesloe  601 1 
Telephone  384  8289 
KWINANA-ROCKINGHAM- 
MURRAY  BRANCH 
Chairman 
BOB  GOODALE 
218  Arcadia  Drive 
Safety  Bay  6169 
Telephone  527  4289 


WANNEROO  AND  NORTHERN  SUBURBS  BRANCH 


Contact  Person 
KEN  ZAKREVSKY 
49  Koreila  Street,  Mullaloo  6025 
Telephone  (H)  401  7132 


THE  WESTERN  AUSTRALIAN 

NATURALIST 


Vol.  18  1st  March,  1991  No.  6 


FOSSILS  FROM  ORANGE  GROVE: 

A  LOCAL  PUZZLE  SOLVED 

By  FRANCES  S.  DODDS,  133  Holland  StTeet,  Wembley  6014, 
GEORGE  W.  KENDRICK,  C/-  Western  Australian  Museum, 
Francis  Street,  Perth  6000,  MARGARET  C.  LEFEVRE, 

103  Hardinge  Road,  Orange  Grove  6109,  and 
ROBIN  ROE,  75  Dyson  Street,  Kensington  6151 

INTRODUCTION 

In  the  late  1950s,  reports  began  circulating  in  Perth’s  natural  history'  circles 
of  the  presence  of  apparent  fossil  shells  and  corals,  associated  with 
Aboriginal  stone  artefacts,  in  an  area  of  wind-eroded  dunes  at  the  foot  of 
the  Darling  Scarp  at  Orange  Grove,  16km  south-east  from  Perth. 
Subsequent  visits  to  the  locality’,  along  the  north-eastern  side  of  White 
Road,  beginning  around  1960  and  continuing  sporadically  through  to 
1987,  resulted  in  several  collections  of  this  material  being  deposited  in  the 
Western  Australian  Museum. 

Over  the  years,  a  shallow  sandpit  had  developed  gradually  on  part  of  the 
site,  with  the  removal  of  much  of  the  top  soil  and  exposure  of  shells  and 
corals  on  deflated  surfaces  of  disturbed  ground.  Early  conjecture  (e.g. 
Butler  1 958)  centred  on  the  possibility  of  its  being  an  emergent  Quaternary 
shore  deposit  but  further  examination  led  to  strong  reservations  about  any 
such  explanation.  The  fossil  material  appeared  to  have  been  dispersed 
widely  over  a  substantial  area  of  sandy  ground  but  no  convincing  in  situ 
occurrence  of  shells  or  corals  was  ever  recognized. 

Childhood  recollections  from  the  1 920s  and  1 940s,  of  people  having  close 
family  connections  with  the  locality,  persisted  with  stories  of  significant 
quantities  of  shells  being  gathered  and  dug  outof  the  dunesbutwithoutany 
corresponding  awareness  of  how  these  had  come  to  be  there.  No  relevant 
knowledge  of  dumping  of  extraneous  material  on  the  site  was  ever 
forthcoming. 

Contoured  lithographic  maps  of  the  area  show  that  the  original  elevation  of 
the  land  along  the  north  eastern  side  of  White  Road  (Canning  Locations 
50,  84  and  155)  was  close  to  40m  above  Australian  Height  Datum 
(equivalent  to  mean  sea  level) .  This  is  considerably  higher  than  any  known 
emergent  Quaternary  marine  formation  from  the  Swan  Coastal  Plain 
(Fairbridge  1954).  As  geological  features,  the  Orange  Grove  dunes  along 
White  Road  and  others  occurring  in  similar  situations  to  north  and  south 
may  be  shore-line  deposits  associated  with  marine  beds  of  the  Pliocene 
Ascot  Formation  (Playford  et  al.  1976:  205),  which  underlie  at  shallow 
depth  the  surface  sands  and  clays  of  the  Swan  Coastal  Plain  to  within  a  few 
km  west  of  White  Road  (W.A.  Museum  unpublished  data).  Shells  and 
corals  from  White  Road  have  almost  nothing  in  common  with  those  from 
the  Ascot  Formation  and  little  more  with  those  of  the  younger  Quaternary 
assemblages  of  the  district,  as  the  following  tabulation  shows. 
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Table  1:  Species  of  molluscs  and  corals  from  deflated  sand  surfaces  alo 
White  Road,  Orange  Grove  represented  in  the  fossil  collection  of  th^ 
Western  Australian  Museum  to  1987.  Distributional  data  from  the 
Museum’s  modem  and  fossil  collections  except  where  indicated 
otherwise. 


Species  No. 

specimens 


(a)  Bivalve  molluscs 

1.  Megacardita  incrassata  1 

(Sowerby) 

2.  Fragum  (Fragum)  unedo  1 5 

(Linnaeus) 

3.  Fragum  (Fragum)  1 

carinatum  (Lynge) 

4.  Fragum  (L unulicardia)  1 1 

hemicardium  (Linnaeus) 

5.  Callista  impar  1 

(Lamarck) 

6.  Gafrarium  intermedium  1 

(Reeve) 

7.  Circe  sulcata  Gray  3 

8.  Anomalocardia  3 


(A  nomalodiscus) 
squamosa  (Linnaeus) 


9.  Placamen  berry  i  5 

(Gray  in  Wood) 

10.  Bivalve  fragments,  6 

undetermined 

(b)  Gastropod  molluscs 

1 1.  Thalotia  (Prothalotia)  2 

sp.  cf.  T.  (P.)  flindcrsi 

(Fischer) 

12.  Turbo  sp.  1 

1 3.  Vermetidae,  genus  4 


and  species  undetermined 

14.  Clypeomorus  (?)  sp.  1 

A  corroded  specimen 

possibly  C.  bifasciata 
(Sou’erby) 

1 5.  Naticidae,  genus  and  1 

species  undetermined 

16.  Thais  orbita  (Gmelin)  1 


Distributions 

Living  Fossil 


Recherche  Archipelago 
to  Shark  Bay 

Indo-SW  Pacific,  S  to 
Shark  Bay  (Wilson  and 
Stevenson  1977) 

South  China  Sea 
(Lynge  1909)  unknown 
Australian  seas 
Indo-SW  Pacific  S  to 
Shark  Bay  (Wilson  and 
Stevenson  1977) 

NW  Australia  S  to 
Shark  Bay 

NW  Australia  S  to 
Shark  Bay 

Indo-SW  Pacific  S  to 
Albany 

NW  Australia  S  to 
Shark  Bay 


NW  Australia  S  to 
Shark  Bay 


Quaternary  of 
Swan  Coastal 
Plain 


Quaternary  within 

t\v  r;ng  range 

(W.A.) 


to  swan 
Coastal  Plain 
Quaternary  withi 
the  living  ranize 
(W.A.)  g 


Quaternary 
within  the  living 
range 


Quaternary 
within  the  living 
range 

Quaternary  of 
Shark  Bay, 
Esperance  (W.A.) 
Quaternary  of 
Shark  Bay  and 
Kalbarri;  Holocene 
of  Hurt  Lagoon, 
Fremantle  (W.A.) 
Quaternary  of 
Shark  Bay; 
Holocene  of  Hutt 
Lagoon 


NW  Australia  S  to 
Houtman  Abrolhos 
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C.  bifasciata  -  NW 
Australia  S  to 
Houtman  Abrolhos 


Quaternary  of 
Shark  Bay  and 
Greenough  River; 
Holocene  of  Swan 
Coastal  Plain 
? 
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C.  bifasciata  - 
Quaternary  of 
Shark  Bay; 
Holocene  of  Swan 
Coastal  Plain 


Southern  Australia  Pliocene  - 

N  to  North  West  Cape  Quaternary  of 

Swan  Coastal 
Plain 
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(C)  Corals 
17.  Acropora  sp. 

(All  of  staghorn  type, 
species  undetermined) 


18.  Goniastrea  or  Favites 
species  undetermined 


24 


Genus  throughout 
Indo-SW  Pacific;  in 
W.A.,  S  to  Houtman 
Abrolhos  (common)  and 
Jurien  Bay  (rare) 

(Veron  and  Marsh  1988) 
Species  of  both  genera 
(tropical-subtropical) 
in  W.A.  S  to 
Geographe  Bay 


Pleistocene  of 
Rottnest  (Playford 
1988)  and  SW 
Australia 


Quaternary 
within  the  living 
range  (genera) 


The  foregoing  analysis  shows  that,  of  the  16  mollusc  species  recorded,  five 
(F ragum  unedo,  Fragum  hemicardium,  Callista  impar,  Gafrarium 
intermedium  and  Placamen  berryi)  are  of  unqualified  northern  affinity, 
having  no  known  natural  occurrences,  modern  or  fossil,  within  500-800 
km  of  the  Swan  River  district.  One  other  species,  Anorrudocardia  squamosa , 
also  of  northern  affinity,  has  a  very  limited  presence  in  the  district  and 
reasonably  could  be  added  to  the  extra-limital  group.  These  six  species 
contribute  36  of  the  57  mollusc  specimens  to  hand  (63%)  and  together 
with  the  24  pieces  of  Acropora  coral,  suggest  a  source  for  most  of  the  study 
material  located  well  to  the  north  of  Perth.  Their  presence  at  Orange  Grove 
seemed  explicable  only  as  a  consequence  of  some  unknown  human 


acitivity. 

As  outlined  above,  the  “Orange  Grove  puzzle”  rested  for  some  years  until 
1983-1987,  when  a  convergence  of  interests  concerning  palaeontology 
(Dodds,  Kendrick,  Roe),  local  history  (Lefevre)  and  colonial  grain 
production  and  milling  (Roe)  brought  the  question  back  into  focus.  From 
this  combined  approach,  an  intriguing  tale  of  local,  colonial  and  natural 
history  began  to  come  together,  leading  eventually  to  an  acceptable 
explanation. 


JABEZ  WHITE  —  A  SETTLER  EXTRAORDINARY 

In  1842  Richard  and  Elizabeth  White  disembarked  at  the  Swan  River 
Settlement  from  the  immigrant  ship  “Simon  Taylor”.  A  yeoman  farmer, 
White  initially  leased  land  in  the  Canning  district  and  subsequently  he  and 
son  Jabez  purchased  land  there,  near  Bibra  Lake  and  at  East  Rockingham 
(Figure  1).  In  I860,  Jabez  acquired  Canning  Location  50  (Figure  2)  on 
Bickley  Brook  in  what  is  now  Orange  Grove  (Government  Gazette,  17 
July  1860;  Erickson  1979:  894-6)  to  become  a  nucleus  of  his  “Canning 
Dale”  farm.  Here,  with  wife  Sarah,  a  home  was  built  for  a  growing  family, 
eventually  to  number  six  sons  and  five  daughters.  A  vineyard  and  winery 
had  been  established  by  1874  (McDonald  and  Cooper  1988: 101).  In  1876, 
White  was  seeking  Government  survey  of  adjacent  land,  which  he  wished 
to  acquire  and  fence;  this  became  Location  84,  purchased  in  1880  and 
utilized  for  cropping  and  grazing.  Location  1 55,  also  adjoining  the  original 
Location  50,  was  acquired  in  1885. 


In  the  1860s  jarrah  logging  and  milling  in  the  Darling  Range  behind 
Gosnells-Kelmscott  was  becoming  an  important,  largely  export-orientated 
industry.  A  prominent  entrepreneur  in  this  field  was  Benjamin  Mason,  who 
established  several  mills  in  the  district,  the  first  near  the  junction  of 
Welshpool  and  Lesmurdie  Roads  (Hickson  1972,  1973),  and 
subsequently  at  Mason’s  Landing  on  the  Canning  River  and  Carmel  near 
the  head  of  Bickley  Brook  (Carden  1968;  Slee  and  Shaw  1979;  Hickson 
and  Slee  1983). 


The  industry  employed  many  men  and  provided  a  ready  market  for  surplus 
local  farm  produce  (dairy,  flour,  fruit,  vegetables,  etc.)  in  which  trade  the 
Whites  took  a  prominent  part. 
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In  1865,  Jabez  White  obtained  a  local  timber  licence,  (Government 
Gazette,  6  June  1865)  bringing  him  into  closer  association  with  Mason  and 
also  with  the  Bateman  brothers  of  the  Fremantle  merchant  company  J.  and 
W.  Bateman,  who  had  a  “timber  station”  in  the  area  (Inquirer,  9  August 
1865;  Perth  Gazette  and  Inquirer,  1865-66).  Rachel  White,  sister  of  Jabez, 
was  married  to  John  Bateman  in  1850.  The  Batemans  were  to  become 
prominent  in  the  commercial  life  of  the  Colony  (Twentieth  Cent.  Imp. 
1901;  Battye  1912;  Hitchcock  1 929)  and  their  firm  was  a  supplier  of  timber 
for  Government  construction  projects  (Government  Gazettes,  1859' 
1868)  as  well  as  being  active  in  general  importing  and  exporting,  whaling, 
pearling,  the  sandalwood  and  horse  trades  and  lightering.  The  company 
enjoyed  a  monopoly  of  W.A.  coastal  shipping  until  the  advent  of  steam. 
From  1864' 1888,  Batemans  were  involved  with  the  guano  trade,  mainly 
from  the  Houtman  Abrolhos,  from  where  it  was  delivered  to  Fremantle, 
Rockingham,  Bunbury  and  the  Vasse.  This  commodity  was  of  great 
importance  to  agriculture,  because  of  the  poor  quality  of  most  soils  in  the 
Colony,  at  a  time  prior  to  the  development  of  superphosphate 
fertilizers. 

Benjamin  Mason’s  Carmel  timbermill  opened  in  1864  and  expanded 
greatly  from  1 87 1  when  F.  Bird  joined  the  company,  bringing  capital  for  the 
construction  of  a  horse-drawn  tramway  connecting  the  mill  with  Mason’s 
binding  on  the  Canning  River,  opening  to  traffic  in  the  following  year. 
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Timber  was  lightered  from  there  to  Perth  or  Fremantle  with  much 
difficulty,  due  to  the  shallow  nature  of  the  Canning  estuary.  Today  few  relics 
remain  of  this  once-prominent  industry.  Remains  of  the  convict  ‘fence’  in 
the  Canning  at  Shelley,  a  navigation  channel,  date  from  this  period.  The 
original  timber-  trestle  bridge  that  carried  the  tramway  over  Munday  Brook 
still  stands  (thanks  to  restoration  by  the  Gosnells  City  Council)  and  the 
present  Hardinge  Road  and  Mason  and  Bird  Heritage  Trail  follow  the 
tramway  formation  down  to  White  Road  at  Orange  Grove.  A  grave  in  the 
forest  near  Victoria  Reservoir,  the  remains  of  Francis  Weston,  who  died 
January  1 87 6,  aged  2  days,  is  a  poignant  reminder  of  the  hardships  and  perils 
of  pioneer  life.  Further  details  of  the  history  of  the  Mason  and  Bird  tram  wav 
are  available  in  McNamara  (1961),  Carden  (1968),  Whiteford  (1977) 
Slee  and  Shaw  (1979)  and  Hickson  and  Slee  (1983). 

Jabez  White’s  farm  on  Bickley  Brook  and  his  business  and  family 
connections  saw  him  well-placed  to  take  advantage  of  the  burgeoning 
timber  industry  in  the  adjacent  forest.  The  Canning  Correspondent  of  the 
Perth  Gazette,  November  1877  noted  “that  energetic  settler,  Mr  Jabez 
White,  has  completed  his  flour  mill.  It  does  its  work  well.  He  now  finds  the 
advantage  of  his  large  dam,  he  being  able  by  means  of  a  floodgate  to  irrigate 
many  acres  of  his  land.  Thus  not  withstanding  the  dry  season  his  wheat 
looks  splendid”. 


Figure  3.  Jabez  White’s  flourmill  on  Canning  Location  50  built  in  1 877  and  destroyed  by  fire 
in  1951.  Photo  taken  in  1928/29  by  Harriet  White.  Photo  courtesy  of  Mr  George  White. 
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The  Bickley  Brook  flour  mill  (Figure  3)  was  indeed  a  credit  to  Jabez  White’s 
energy  and  ingenuity.  Family  recollections  recounted  to  us  by  grandson  Mr 
George  White  reveal  that  among  his  grandfather’s  skills  were  those  of 
carpenter  and  millwright.  The  mill  was  a  two-storey  jarrah  weatherboard 
building  on  the  right  bank  of  Bickley  Brook  near  its  emergence  from  the 
Darling  Scarp.  The  overshot  wheel  was  seven  to  eight  feet  (2.1 -2.4m)  in 
diameter  and  some  three  to  three  and  a  half  feet  (0.9-  1.1m)  wide,  all  made 
of  jarrah  except  the  hub,  which  was  wandoo.  The  water  wheel  turned  a 
wooden  pulley-wheel  on  one  side.  Leather  belting  about  eight  or  nine 
inches  (203-229mm)  wide  and  very  thick,  of  several  layers,  drove  a  second 
pulley  wheel,  from  which  a  shaft  connected  to  an  iron  crown-wheel  and 
pinion  under  the  millstones.  The  hopper  directing  wheat  to  the  millstones, 
was  on  the  upper  floor,  as  was  the  inclined  flour-dresser,  which  was  driven 
by  belting.  Wooden  stairs  connected  the  floors.  The  millstones,  of  local 
granite,  were  32  inches  (81.3cm)  in  diameter  and  five  to  eight  inches  (127' 
203mm)  deep  and  were  cut  by  Jabez  in  the  hills  nearby.  The  mill  was  water 
powered  and  was  served  by  a  race  fed  from  a  dam  on  Bickley  Brook. 

Jabez  White’s  mill  operated  for  many  years  but  the  completion  of  Victoria 
Reservoir  on  Munday  Brook  in  1891  (Hunt  1980;  Hunt  1985)  reduced 
the  water  flow  at  the  mill  to  such  a  degree  as  to  prevent  its  successful 
working  and  it  fell  into  disrepair.  It  could  still  be  hand-operated  and  was 
used  occasionally  in  later  years  to  grind  grain  such  as  oats  for  cattle  feed. 
Sadly,  the  structure  was  reduced  to  ashes  in  a  bushfire  in  1951;  the 
millstones,  which  cracked  in  the  fire,  now  rest  in  a  garden  at 
Kalamunda. 

Many  tales  from  “early  days”  in  the  area  were  recounted  to  George  White 
by  his  (then  elderly)  uncles  Jabez  II  and  Harry  White,  who  recalled 
Aboriginal  people  camping  in  the  sand  dunes  north  of  the  homestead. 
Several  Aboriginal  graves  were  known  to  occur  in  this  area.  Like  all  local 
residents,  George  White  was  well  aware  of  the  presence  of  fossil  shells,  etc 
on  the  sandy  area  along  White  Road  but  was  unable  to  suggest  how  they 
had  come  to  be  there.  Like  others,  he  discounted  their  having  been 
dumped  or  off-loaded  from  a  vehicle,  a  view  consistent  with  their  scattered 
distribution. 

Location  84,  acquired  in  1880,  was  used  for  cropping  wheat  and  oats  and 
also  for  grazing.  George  White  recounted  to  us  that  (east)  wind  erosion 
began  there  in  the  1920s  along  a  cart  track.  A  subsequent  change  of 
ownership  and  cultivation  practice  were  associated  with  further  deflation 
and  by  1945  sand  hummocks  had  formed  over  the  one-time  field  surface. 
The  drift  sand  was  sold  to  level  the  surface  and  around  this  time,  scattered 
fossil  shells,  etc  became  apparent.  A  small  sand-pit  developed  in  later 
years. 


CLOSING  THE  CIRCLE 

This  advances  our  story  to  the  year  1987.  By  that  time,  the  authors  had 
come  to  appreciate  the  great  value  of  George  White’s  knowledge  of  the 
locality,  extending  as  it  did  across  the  generations  back  to  the  mid-decades 
of  the  last  century.  In  a  mood  approaching  desperation,  it  was  resolved  to 
attempt  to  excavate  shells  from  relatively  “undisturbed”  ground  in  the 
Orange  Groves  dunes  and  submit  these  for  radiocarbon  age  determination. 
It  was  felt  that  this  would  help  toward  explaining  the  anomalous  character 
of  the  material  and  with  this  in  mind,  Mr  White  kindly  agreed  to  meet  us  on 
site  and  indicate  areas  where  he  recalled,  from  his  younger  days, 
concentrations  of  shells.  On  14  October  1987,  this  was  done;  however, 
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before  starting  to  dig,  a  conversation  got  underway  within  the  group 
concerning  the  extremely  poor  quality  of  the  soil  for  a  crop  such  as  wheat. 
Richer,  heavier  soils  occur  in  the  district  and  it  seemed  remarkable  that 
Jabez  White  and  his  sons  should  have  concentrated  their  wheat-growing  on 
soils  deficient  in  nutrients. 

At  that  precise  moment,  Mr  White  recalled  being  told  (in  the  1 920s)  by  his 
(then  elderly)  uncles  Jabez  II  and  Harry,  of  trips  by  horse  and  cart,  back  in 
the  previous  century,  through  the  bush  to  Rockingham,  then  a  port,  to  pick 
up  loads  of  guano  fertilizer,  which  was  brought  back  to  the  farm,  spread 
over  the  sandy  wheat  field  and  then  ploughed  in.  From  this  tenuous, 
almost-faded  recollection,  suddenly,  a  plausible  solution  to  the  puzzle 
emerged.  It  seems  to  us  highly  probably,  even  certain,  that  the  “fossils” 
came  to  Orange  Grove,  from  Rockingham  in  guano  sacks! 

Subsequently,  we  have  become  aware  of  archives  in  the  care  of  the  Gosnells 
City  Council,  thought  to  have  been  complied  by  the  late  Mr  Harold 
Walker,  which  record  that  “Jabez  White  drove  his  drays  to  Rockingham 
(the  trip  taking  a  week)  to  load  bird  droppings  from  Garden  Island.  He  used 
this  to  fertilize  land  to  grow  wheat...”.  (Gosnells  City  Council  files.) 

Guano  deposits  on  Western  Australian  islands  were  mined  extensively 
from  1847-1910;  initially  most  went  abroad,  but  around  1876,  local 
demand  overtook  exports  (Wells  1955:  2).  Guano  fertilizer  was  expensive, 
considering  the  handling  and  transportation  costs  involved,  and  probably 
beyond  the  means  of  many  small  farmers.  However,  Jabez  White,  with  his 
productive  farm,  his  large  family  and  a  connection  with  a  company 
involved  in  the  guano  trade,  would  not  have  been  among  the 
disadvantaged  in  that  respect.  Some  enterprising  farmers  collected  their 
own  guano  from  islands  near  Warnbro  Sound  according  to  Chape  (1984: 
33)  and  the  White  family  would  have  had  the  resources  to  undertake  such 
activities. 

The  main  sources  for  the  guano  trade  were  the  Houtman  Abrolhos  and 
Lacepede  Islands,  with  lesser  contributions  from  Shark  Bay,  all  located  in 
subtropical  waters  to  the  north  of  the  Swan  River.  Extraction  techniques 
were  basic;  guano  was  chipped,  scraped  or  dug  from  limestone  surfaces  and 
bagged.  Some  contamination  from  shells  or  coralline  rubble  would  have 
been  inevitable  and  it  is  this  which  provides  the  only  plausible  explanation 
for  such  anomalous  material  at  Orange  Grove.  The  species  — distributional 
data  presented  above  are  fully  consistent  with  such  an  origin. 

The  passage  of  time,  and  passing  of  generations,  changes  of  ownership 
and  farming  practice,  obsolescence,  bushfires,  soil  erosion  and  on-going 
opportunities  and  imperatives  of  a  changing  economic  and  social  order 
have  combined  to  remove  from  view  most  of  what  was  for  a  few  decades 
( 1 860- 1 890)  along  Bickley  Brook  a  thriving  example  of  colonial,  rural  self- 
sufficiency.  Among  the  few  relics  bequeathed  to  us  from  this  other  day  and 
age  is  a  small  collection  of  “puzzling  fossils”  from  Jabez  White’s  “Canning 
Dale”  farm. 
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BIOLOGICAL  NOTES  ON 
SCHOENUS  CAPILLIFOLIUS  (CYPERACEAE) 
A  RARE  AND  UNUSUAL  SEDGE 

By  G.J.  KEIGHERY,1-  Kings  Park  and  Botanic  Garden, 
West  Perth,  W.A.  6005 

2-Department  of  Conservation  and  Lind  Management 
W.A.  Wildlife  Research  Centre 
P.O.  Box  51  Wanneroo,  W.A.  6065 


INTRODUCTION 

Schoenus  capillifolius  D.A.  Cooke  is  a  sembaquatic  annual  sedge  and 
was  described  by  Cooke  (1981)  from  Ellen  Brook,  13  km  north  of 
Midland.  The  species  occupies  an  isolated  position  within  the  genus,  and  is 
probably  a  relict.  Nothing  has  been  published  previously  on  the  biology  of 
the  species,  or  for  that  matter  on  any  Western  Australian  Schoenus 
species. 


LOCALITIES 

The  species  is  currently  known  from  three  localities.  The  type  locality,  and  a 
second  population  at  Orange  Grove.  Both  of  these  localities  are  empheral 
claypans  within  Metropolitan  Perth.  These  wetlands  were  once  common 
on  the  northern  coastal  plain,  but  have  been  largely  cleared  for  farmland  or 
more  recently  housing. 

A  third  population  was  discovered  on  a  railway  verge  at  Waterloo  (1 2  km 
N.  of  Bunbury)  also  on  the  coastal  plain,  and  an  ephemeral  claypan. 

All  populations  are  located  in  remnant  vegetation  on  the  Swan  Coastal 
Plain,  over  a  geographical  range  of  1 50  kilometres. 

Associated  Species.  Claypans  where  Schoenus  capillifolius  occurs  are  largely 
open  with  a  spare  cover  of  Melaleuca  laterita  and  at  Ellen  Brook,  an 
undescribed  species  of  Kunzea.  The  open  regions  of  the  claypans  contain  a 
rich  flora  of  native  herbs,  including  Hydatella  dioica,  Hydatella  australis, 
Trithuria  submersa,  Brizula  drummondii,  several  Centrolepis  species,  Pilularia 
novae -hollandiae,  Eleocharis  acuta,  Eleocharis  sp.  (GK  5179),  Isolepis 
species,  Myriophyllum  species,  Aponogeton  hexatepalus,  Eryngium 
pinnatifidium '  var.  subdecumbens,  Eryngium  pinnatifidium  ssp.  nov. 
(GK6413),  Wumtbea  dioica  —  form,  Hydrocotyle  lemnoides ,  Tribonanthes 
aff.  australis  (GK6259). 

Many  of  these  herbs  are  unusual  forms  restricted  to  this  habitat,  and  two  are 
already  gazetted  as  rare  flora.  Studies  have  and  are  being  undertaken  on  the 
distribution  and  biology  of  this  claypan  flora  to  complement  this  paper. 
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BIOLOGY 

The  claypan  at  Orange  Grove  was  visited  each  week  from  May  to  October, 
1983  to  undertake  observations  on  this,  and  other  native  herbs.  Monthly 
visits  were  undertaken  during  January  to  April,  1983,  and  November  to 
December,  1983.  Transplants  were  grown  (in  semi-submerged  pots  in  an 
aquarium)  at  Kings  Park  in  a  temperature  controlled  growth  chamber  for 
detailed  observations  on  flower  behaviour  and  breeding  system  studies. 

Fruits  germinate  when  winter  rains  flood  the  claypans  in  May  and  June. 
Growth  occurs  while  submerged,  till  the  water  level  begins  to  fall  in  Spring 
when  flowering  occurs,  generally  while  the  plants  are  still  submerged.  Some 
open  flowers  and  some  cleistogamous  flowers  are  produced  underwater  in 
September.  The  cleistogamous  flowers  produce  normal  fruit.  Flowering 
peaks  as  the  water  level  is  receding  rapidly  in  October  and  finishes  in 
November  as  the  swamps  dry. 


c:  habit 

d:  fruit  in  dried  floret 
e:  fruit  (scale  bar  =  1mm) 
voucher  a-c,  G.  Keighery  2456:  KPBG,  MEL 
d-e,  G.  Keighery  4035:  PERTH 
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During  flowering  “floral  tubes”  formed  by  the  glumes  around  the 
inflorescence  (Fig  1,  a)  are  produced  through  the  water  and  mud  in  which 
the  plant  is  rooted  as  the  leaves  unsupported  by  water  lie  on  the  mud  (Fm  1 
c).  This  ensures  the  stigma  and  stamens  are  held  above  the  water  in  the  air 
(pollination  is  by  wind).  Plants  occur  in  dense  populations  in  these 
claypans. 

The  individual  inflorescence  is  protandrous,  normally  the  pollen  beine 
shed  before  the  stigma  emerges  (Fig  1,  B).  However,  when  manual  self 
pollinadon  was  performed  on  cultivated  plants  from  Orange  Grove  and 
Midland  well  filled  nuts  were  produced,  suggesting  the  plants  are  self 
fertile. 

Seeds  develop  with  the  floral  tube  (Fig  1 ,  d  and  e)  and  remain  in  situ  in  the 
dead  adult  plants  foilage  during  summer.  The  first  heavy  rains  and  storms  of 
winter  break  up  the  adult  plants  allowing  germination  to  occur  in  the  same 
site  that  the  adult  occupied. 

The  floral  morphology  of  this  species  o  fShoenus  is  unique  in  the  genus  and 
relates  closely  to  its  aquatic  lifestyle.  Unlike  all  other  species’  the 
inflorescence  acts  as  a  single  flower  and  its  placement  in  the  genus  Schocnus 
may  be  questioned. 


CONSERVATION 

Two  of  the  three  known  populations  of  this  unusual  annual  are  currently 
within  existing  or  proposed  conservation  reserves.  However  both  of  these 
are  small  and  the  species  would  be  exceedingly  vunerable  to  disturbance  of 
the  hydrological  cycle  of  these  ponds  (by  drainage)  or  weed  invasion 
(changing  the  fire  regime,  direct  competition  or  changing  the  wind  flow 
patterns  around  the  claypan). 
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FIRST  RECORDS  OF  THE  MULGARA, 
DASYCERCUS  CRISTICAUDA, 

FROM  THE  GIBSON  DESERT  AND 
QUEEN  VICTORIA  SPRING  NATURE  RESERVES 

By  DAVID  PEARSON,  Department  of  Conservation 
and  Land  Management,  P.O.  Box  51,  Wanneroo,  W.A.  6065 

The  Mulgara,  Dasycerus  cristicauda,  has  a  wide  distribution  in  the  arid 
regions  of  the  Northern  Territory,  South  Australia,  Western  Australia  and 
the  south-western  corner  of  Queensland  (Woolley  1983).  Throughout 
most  of  its  range  it  is  considered  rare,  except  in  the  Tanami  Desert  (N.T.) 
where  Gibson  (1986)  reported  it  was  “generally  widespread  and 
common”. 


In  Western  Australia,  the  Mulgara  has  been  collected  sporadically  over  the 
last  80  years,  and  predominantly  north  of  22°  latitude.  The  first  specimen 
lodged  with  the  Western  Australian  Museum  was  caught  in  1907  by  A.W. 
Canning  near  Mt.  Romilly,  whilst  he  was  surveying  the  stock  route  from 
Halls  Creek  to  Wiluna  that  now  bears  his  name. 

The  taxidermist  Otto  Lipfert  accompanied  a  well-fitting  party  in  1930-31 
and  found  Mulgaras  abundant  along  the  stock  route,  collecting  52 
specimens  (McKenzie  &  Youngson  1983).  A  further  specimen  was 
collected  at  Point  Massie  on  the  Canning  Stock  Route  in  1943. 

Subsequent  occasional  records  have  come  from  pastoral  stations  and  mine 
sites  in  the  Pilbara,  the  Warburton  Range  area  and  a  single  specimen  from 
the  Great  Victoria  Desert  (29°  5  5’S,  1 23  °46’E) .  Interviews  with  Aboriginal 
people  have  also  indicated  a  wide  former  distribution  (Burbidge  et  al 
1988).  No  specimens  have  been  previously  recorded  from  any  desert 
nature  reserve  in  Western  Australia. 

This  paper  reports  on  the  capture  of  Mulgaras  in  the  Gibson  Desert  and 
Queen  Victoria  Spring  Nature  Reserves,  the  latter  being  its  southern-most 
known  occurrence  in  Western  Australia.  The  animals  were  caught  during 
studies  investigating  the  effect  of  fire  on  desert  vertebrates.  Two  basic  trap 
types  were  used;  1 0m  long  drift  fences  with  either  two  or  three  pits  ( 1 60mm 
and  250mm  diameter;  600mm  deep)  and  medium  (33  by  10  by  10cm) 
Elliott  metal  traps,  baited  with  a  mixture  of  peanut  butter,  oats  and  sardine 
oil.  Both  animals  were  captured  in  250mm  diameter  pitfalls. 

A  male  Mulgara  was  trapped  on  14  January  1989  6km  SW  of  the  Young 
Range  in  the  Gibson  Desert  (25°05’S  124°57’E)  on  red  sandplain 
dominated  by  the  spinifex  Plectrachne  schinzii  with  occasional  Triodia 
basedowii,  together  providing  approximately  35%  aerial  cover.  Desert 
Bloodwood,  Eucalyptus  centralis  (formerly  E.  temiinalis ),  and  shrubs  of 
Hakea  suberea,  Eranophila  leucophylla  and  Acacia  dictyophleba  were 
sparsely  distributed  throughout  the  area.  More  than  20  years  had  elapsed 
since  the  last  fire  and  the  spinifex  was  more  than  1  m  high. 

A  female  was  caught  25km  NNE  of  Queen  Victoria  Spring  on  8  December 
1987  in  long  unburnt  (>30  years)  hummock  grassland,  dominated  by  T. 
basedowii.  Soils  were  deep  yellow  sands  with  occasional  low  deflated  dunes. 
Eucalyptus  gongylocarpa,  E.  mannensis  and  E.youngiami  were  abundant  and 
a  diverse  shrub  layer  of  Hakea  francisiana ,  Allocasuarina  comiculata ,  A. 
acutivalvis,  Acacia  helmsiana,  Dertya  dimerostigma  and  Phebalium  spp.  was 
present.  The  pouch  was  well-furred  and  indistinct,  indicating  it  was  not 
breeding  at  that  time,  in  contrast  to  other  sympatric  dasyurids  (Hingaui 
ridei,  Sminthopsis  hirtipes  and  S.  psammophila) . 

Both  animals  were  caught  after  many  trap-nights  (800  pitfall  and  27  5  Elliott 
and  6300  pitfall  and  2312  Elliott  respectively) ,  indicating  that  this  species  is 
either  present  at  very  low  densities  or  is  not  adequately  captured  using  the 
trapping  methodology  described  above.  The  Mulgara  is  currently  gazetted 
as  “fauna  that  is  likely  to  become  extinct  or  is  rare”  under  the  Western 
Australian  Conservation  Act  (1950).  Infrequent  collection  warrants  such 
classification,  unless  further  trapping  or  perhaps  better  methodology  can 
indicate  that,  despite  seasonal  fluctuations,  populations  are  resilient 
through  time. 


The  few  recent  records  compared  to  times  past,  suggests  populations  have 
declined  considerably  and  parallels  the  fate  of  many  other  Australian  desert 
mammals  (Morton  and  Baynes  1985). 
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BEHAVIOURAL  MIMICRY  IN  THE  AUTOMIZED 
TAIL  OF  A  PYGOPODID  LIZARD 

By  ALLEN  E.  GREER,  The  Australian  Museum,  6-8  College  Street, 
Sydney,  New  South  Wales  2000 

Although  the  morphology  (Etheridge  1967;  Arnold  1984;  Bcllairs  and 
Bryant  1985)  and  ecology  (Vitt  et  ai  1977);  Vitt  1983;  Arnold,  1988)  of 
tail  autotomy  in  lizards  are  thought  to  be  indicative  of  a  complex  and  highly 
structured  adaption  (Arnold  1990),  the  behaviour  of  autotomized  tails  is 
usually  thought  to  be  simple  and  unstructured,  indeed  almost  random. 
Standard  descriptions  of  post-autotomy  tail  movements  are:  “thrashing” 
(Clark  1971;  Dial  and  Fitzpatrick  1983),  “twitching”  (Daniels  1983;  Vitt 
and  Cooper  1986)  and  “writhing”  (Bellairs  and  Bryant  1985).  The 
“functional  significance”  of  this  behaviour  is  thought  to  be  to  distract  a 
predator’s  attention  from  the  fleeing  lizard  (virtually  all  authors),  but  for 
some  energy  rich  tails  it  is  also  thought  possibly  to  enhance  the  “escape”  of 
the  tail  itself  so  that  it  can  later  be  eaten  by  the  owner  (Clark  197 1).  In  view 
of  this  understanding  of  postautotomy  tail  behaviour,  I  was  struck  during  a 
recent  collecting  trip  to  Western  Australia,  to  observe  the  autotomized  tail 
of  a  Pygopus  lepidopodus  behave  in  a  manner  previously  unrecorded  for  any 
other  autotomized  squamate  tail. 
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The  observation  was  made  in  late  spring,  on  27  November  1989,  at  a 
locality  approximately  21km  S  of  Kalbarri,  Western  Australia,  at  about 
1815  hrs,  approximately  45  mins  before  sunset.  I  spotted  a  large  (total 
length:  643mm)  gravid  female  (Australian  Museum  R  134379)  on  the 
ground  surface  in  an  opening  in  low  shrubland.  In  capturing  the  animal  the 
distal  half  (218mm)  of  the  heretofore  complete  tail  (447mm)  autotomized 
and  began  its  extraordinary  behaviour.  This  involved  a  coordinated  lateral 
undulation  over  what  ultimately  proved  to  be  a  loop-like  course  of 
approximately  5m.  The  broken  end,  which  led,  was  always  raised  slightly  off 
the  ground  and  was  conspicuous  by  virtue  of  its  splayed  pink  muscle  bands. 
The  dorsal  side  of  the  tail  was  always  uppermost  and  when  turned  on  its 
back,  the  tail  righted  itself  immediately  and  continued  undulating  at  a 
moderate  but  steady  pace.  This  well  co-ordinated  activity  lasted  almost  4 
minutes.  After  about  6-7  minutes  the  tail  was  twitching  slowly  but  steadily 
in  one  spot  and  the  righting  reflex  was  evident  but  diminished.  This  co¬ 
ordinated  behaviour  was  in  strong  contrast  to  the  apparently  random 
behaviour  of  the  autotomized  tails  of  other  lizards,  including  other 
pygopodids  (Aprasia  spp.,  Delma  spp.,  and  Lialis  burtonis)  I  have  seen, 
where  the  tail  simply  twitches  or  thrashes  in  a  seemingly  very  unco¬ 
ordinated  manner  with  regard  to  both  overall  direction  of  movement  and 
dorsal/ventral  orientation.  The  reason  this  behaviour  may  not  have  been 
recorded  previously  in  Pygopus  is  that  the  tail  in  my  specimen  was  complete, 
an  unusual  occurrence  in  adult  Pygopus  (pers.  obs),  and  the  behaviour  may 
only  be  a  feature  of  complete  tails. 

Two  questions  arise  from  this  observation.  The  first  question  is  the 
mechanism  by  which  the  tail  gains  its  apparent  sense  of  balance.  The  only 
known  sensory  repceptor  for  balance  in  vertebrates  is  the  vestibular 
apparatus  in  the  inner  ear  of  the  head.  However,  the  behaviour  ^reported 
here  clearly  suggests  that  the  complete  tail  of  Pygopus  can  sense  up  and 
“down”  independendy  of  the  head.  How  it  does  this  requires  further 
investigation.  The  second  question  is  the  adaptive  significance  of  the 
behaviour.  The  answer  may  be  an  increased  chance  of  survival  due  to  the 
mimicry  of  a  potentially  dangerous  animal.  The  autotomized  Pygopus  tail 
observed  here  gave  the  distinct  impression  of  a  legless  squamate  undulating 
with  head  up  and  mouth  agape,  i.e.,  mimicking  a  snake-like  creature 
behaving  in  a  threatening  manner.  This  behaviour  could  possibly  act  to 
distract  a  predator  by  causing  it  to  concentrate  on  a  threatening  object  and 
assess  the  danger  before  proceeding  to  other  behaviour  such  as  prey  capture 
and  manipulation.  The  addition  of  a  threat  component  to  the  tail’s 
generally  snake-like  behaviour  may  increase  the  overall  distracrion  time. 
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POLLINATION  OF 

HIBBERTIA  CONSPICUA  (DILLENIACEAE) 

By  G.J.  KEIGHERY, 

Western  Australian  Wildlife  Research  Centre, 

Department  of  Conservation  and  Land  Management, 

P.O.  Box  51,  Wanneroo,  WA  6065 

ABSTRACT 

Hibbertia  conspicua  is  buzz  pollinated  by  Anthophorid  bees  of  the  genus 
Amegilla. 


INTRODUCTION 

Hibbertia  conspicua  (J.  Drumm.  ex  Harv.)  Gilg.  is  an  unusual  member  of  the 
genus  Hibbertia  occurring  on  the  northern  margins  of  the  wheatbelt  of 
Western  Australia.  The  plant  is  an  almost  leafless  shrub,  bearing  yellow 
flowers  with  a  core  of  anthers  clustered  around  the  style.  Because  of  its  habit 
and  floral  morphology  the  species  has  been  placed  in  the  largely  tropical 
genus  Pachynema,  although  currently  it  has  been  returned  to  Hibbertia  (see 
Erickson  et  al.  1973,  for  an  illustration). 


During  the  biological  survey  of  the  Goldfields  I  was  able  to  observe  the 
pollination  of  this  species  at  a  site  16km  north  of  Bungalbin  Hill 
(30°  17’40”S,  1 19°44’50”E).  Here  the  vegetation  was  Banks ia  clderiana  tall 
shrubland  on  deep  yellow  sand.  Hibbertia  conspicua  occurred  in  discrete 
clumps  of  4'  12  plants  scattered  through  the  shrubland. 

OBSERVATIONS 

In  this  region  in  early  December  Hibbertia  conspicua  was  in  full  flower. 
Flowers  were  strictly  diurnal,  opening  at  0600  hours  and  closing 
permanently  by  1600  hours.  The  flowers  possess  no  noticeable  scent  or 
nectar.  Only  a  few  flowers  are  open  per  plant  per  day  (Table  1). 

Days  were  warm  to  hot  (30'36°C)  during  the  observation  period. 

Flowers  were  visited  by  female  Amegilla  c f.  pulcbra,  a  medium  sized  bee  of 
the  family  Anthophoridae.  The  bees  hunched  over  the  central  cone  of 
anthers,  and  by  vibrating  their  indirect  flight  muscles  extracted  pollen  from 
the  anthers  via  the  apical  pores.  This  technique,  producing  a  distinct 
audible  buzz,  is  known  as  buzz  pollination  (Buchmann,  1983).  Pollen  is 
placed  on  the  style  from  the  bee's  body  (where  it  was  deposited  on  previous 
visits). 

Bees  spend  less  than  a  second  per  flower  and  because  of  the  low  numbers  of 
flowers  per  plant  visit  a  number  of  separate  plants  to  obtain  a  full  pollen 
load.  Visitation  occurs  betwen  0700  and  0900  hours,  with  rare  visits  to 
1 100  hours. 


DISCUSSION 

The  family  Dilleniaceae  in  Australia  contains  two  shrubby  genera, 
Pachynema  and  Hibbertia.  Pachynema  differs  from  Hibbertia  in  having 
flattened  leafless  cladodes  (stems)  which  are  green  and  photosynthetic 
(illustrated  in  Brock  (1988)).  Members  have  relatively  fleshy  red,  pink  or 
white  flowers.  Unlike  members  of  Pachynema,  Hibbertia  conspicua  has 
terete  almost  leafless  glaucous  stems  with  bright  yellow  flowers,  and  does 
not  belong  in  that  genus. 

Hibbertia  conspicua  with  its  unusual  habit  and  floral  morphology  is 
somewhat  isolated  within  the  genus.  However,  the  floral  morphology  is 
directly  related  to  its  pollination  syndrome,  and  should  not  be  given  major 
taxonomic  status,  unless  the  habitat  is  considered  of  special  taxonomic 
significance. 

Pollination  studies  are  needed  on  members  of  the  genus  Pachynema. 
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Table  1.  Flowers  open  per  plant  per  day 


Date 

No.  Plants 

Range  (of  open 
flowers/plant) 

Mean  no  of  open 
flowers/plants 

4.12.81 

27 

0-26 

4.1 

5.12.81 

27 

0-17 

2.6 

6.12.81 

27 

0-20 

8.2 

7.12.81 

27 

0-15 

1.7 

FROM  FIELD  AND  STUDY 

Trapping  of  insects  by  Eremaea  beaufortioidcs  —  While  collecting  in 
the  Beekeeper  Reserve  at  Eneabba  on  22  September  1983,  I  observed  a 
number  of  insects  trapped  in  the  viscid  secretion  below  the  flowers  of 
Eremaea  beaufortioides.  Some  of  the  specimens  had  been  there  for  a  short 
time  and  were  struggling  to  escape.  Others  that  had  been  there  for  a 
prolonged  period,  encased  in  the  sticky  secretion,  were  in  an  advanced 
stage  of  decomposition. 


The  following  specimens  were  later  identified: 
Coleoptera: 

Eleale  alicordes  (Cleridae) 

Heteromastix  sp.  (Cantharidae) 

Unidentified  species  of  Chrysomelidae 


Lepidoptera: 

Copper  moth,  Pollanisus  cupreus  (Zygaenidae) 

Specimens  of  flower  heads  and  associated  insects  have  been  lodged  in  the 
collection  of  the  Western  Australian  Museum. 

Many  kinds  of  resins  and  species  of  glandular  plants  capable  of  trapping 
insects  are  recorded  from  Western  Australia.  Among  these  are  some  well 
known  insectivorous  species  (Erickson  1978:  Plants  of  Prey  in 
Australia). 


Distribution  and  function  of  resins  and  glandular  hairs  in  Western 
Australian  plants  are  described  by  Dell  (1977,  J.  Proc.  R.  Soc.  West.  Aust.  59: 
1 19-123),  and  an  article  by  Maywald  (1983,  Ent  Soc.  Queensland,  New 
Bulletin,  10:  141)  records  the  trapping  of  insects  on  the  stem  of  the 
introduced  legume  Desmodium  uncinatum.  In  this  plant  small,  hooked 
spines  are  responsible  for  the  capture  of  the  insects. 

Gardner  (1947,  West.  Aust.  Nat.  1:  1*6)  in  his  paper  wrote:  “Eremaea 
beaufortioides  with  blooms  of  a  rich  orange  and  flower  buds  covered  with  a 
thick,  gummy  substance  . . .”.  His  observations  on  the  flower  buds  may 
indicate  that  the  gummy  substance  protects  the  developing  flower  from 
predators.  In  my  observations  the  substance  was  beneath  the  flower  head 
and,  as  far  as  I  can  determine  this  is  the  only  report  of  insects  being  trapped 
by  a  member  of  the  family  Myrtaceae. 


The  reason  for  the  trapping,  which  could  well  be  accidental,  is  at  this  stage 
unknown. 

I  would  like  to  thank  Dr  Terry  Houston  and  Mr  John  Dell,  of  the  Western 
Australian  Museum,  for  their  helpful  comments  and  Mr  Greg  Keighery,  of 
the  Woodvale  Research  Centre,  for  his  endeavours  to  find  records  of  insect 
trapping  in  the  Myrtaceae. 

—  R.P.  McMillan,  Western  Australian  Museum,  Perth,  WA  6000. 


A  Black-faced  Monarch  M onarcha  melanopsis  (Vieillot)  in  Western 
Australia  —  On  16  June  1987  while  surveying  a  patch  of  rainforest  9km 
ENE  of  Mt  Brookes  (15°  10’S,  125°  28’E)  in  Kimberley  Western  Australia, 
I  was  attracted  by  a  loud  unfamiliar  call.  The  bird  was  feeding  in  the  canopy 
of  tall  Syzygium,  Nauclea,  Alstonia,  Alphitonia  and  Melaleuca.  It  was 
collected  and  prepared  into  a  study  skin  (registered  number  21587). 

Details  of  the  specimen  are  as  follows:  immature  male  with  testes  1.5mm 
long;  skull  not  fully  ossified;  total  length  186mm;  weight  23.5g;  Wing 
89mm;  tail  71mm;  entire  culmen  23mm;  exposed  culmen  18mm;  culmen 
width  8. 1  mm;  culmen  depth  6.2mm;  iris  dark  brown;  bill  black  with  orange 
yellow  at  base  of  lower  mandible;  mouth  orange;  legs  grey;  head,  back, 
upper  wing  coverts  and  tail  dark  bluish  grey  (darkest  on  tail  and  some 
coverts  edged  huffy  brown) ;  primaries  and  secondaries  mostly  dark  greyish 
brown  with  a  dark  bluish  grey  outer  edge;  chin  grey  with  a  few  black 
feathers;  throat  grey;  breast,  belly  and  undertail  coverts  rufous  brown. 

The  Black-faced  Monarch  occurs  along  the  eastern  seaboard  of  Australia 
from  Dandenong,  Victoria  to  Cape  York  Peninsula,  Queensland  (Pizzey 
1980,  A  Field  Guide  to  the  Birds  of  Australia) .  It  is  a  migrant,  moving  as  far 
north  as  New  Guinea  in  January-April  and  returning  south  in  August- 
October  (Storr  1984,  Revised  List  of  Queensland  Birds).  It  is  rarely  found 
inland  and  there  are  no  records  from  South  Australia  or  Northern 
Territory. 

It  is  of  interest  that  the  monarch  was  feeding  in  company  with  a  Grey 
Fantail.  The  latter  was  collected  and  found  to  belong  to  the  eastern  race 
Rhipidura  fuliginosa  alisteri,  which  is  a  uncommon  to  moderately  common 
winter  visitor  to  Kimberly.  Perhaps  the  monarch  followed  the  fantail  to  its 
winter  quarters. 

—  R.E.  JOHNSTONE,  Western  Australian  Museum,  Perth 


A  record  of  the  Euro,  Macropus  robustus  in  John  Forrest  National 
Park  — Between  12-23  June  1989,  we  surveyed  John  Forrest  National  Park 
for  the  Chuditch  (Dasyurus  geoffroii).  This  survey  involved  trapping  and 
spotlighting  transects.  On  1 4  June,  while  checking  traps  to  the  north  of  the 
scenic  drive,  we  saw  a  male  Euro  (Macropus  robustus)  in  Wandoo 
(Eucalyptus  wandoo)  and  Powderbark  (E.  accedens)  open  woodland.  Four 
Western  Grey  Kangaroos  (M.  fuliginosus)  were  nearby.  This  site  was  near 
the  top  of  a  valley  sloping  down  to  Jane  Brook,  with  some  granite  boulders 


exposed.  On  subsequent  spotlighting  transects  along  the  old  railway 
embankment  near  the  floor  of  this  valley,  more  Euros  were  seen  in  the 
vicinity  of  the  old  railway  tunnel  (20  June,  2  males;  21  June,  2  females  and  4 
males;  and  22  June,  3  females  and  2  males).  This  site  is  near  the  edge  of  the 
Darling  Scarp,  25  km  from  the  Perth  city  centre.  It  consists  of  rugged  granite 
boulder  outcrops  with  occasional  Marri  E.  calophylla,  Acacia  shrubs, 
Blackboys  Xanthorrhoea  preissii  and  introduced  grasses. 

There  are  several  reports  of  Euros  in  the  northern  and  eastern  Darling 
Range.  However,  none  have  been  as  close  to  the  Perth  city  centre  as  those 
described  above.  The  W.A.  Museum  has  Euro  specimens  from  Clackline 
(1958),  Gingin  (1959),  and  Chittering  (1966,  1973).  Barker  (1958,  West. 
Aust.  Nat.  6:  1 54)  records  Euros  at  Mokine,  near  Northam,  and  McMillan 
(1962  West.  Aust.  Nat.  8:  101)  records  them  at  Culham,  near  Toodyay.  The 
Euro  has  also  been  recorded  at  Wattening  Nature  Reserve  near  Bolgart 
(Moore  et  al.  1985,  West.  Aust.  Nat.  Res.  Mgt.  Plan  6,  L.  Talbot,  pers.  comm.) 
Mokine  Nature  Reserve  (L  Talbot,  pers.  comm.),  and  Noondeening  Hill 
on  the  Toodyay-Northam  road  (R.  Prince,  pers.  comm.).  A  bushwalker 
recently  sighted  3  groups  of  Euros  in  the  Avon  Valley  near  the  western 
boundary'  of  the  Walyunga  National  Park,  north  of  John  Forrest  National 
Park  (B.  Chambers,  pers.  comm.).  However  Dell  and  How  (1988,  Wbst. 
Aust.  Nat.  17:  86)  did  not  record  them  in  their  mammal  survey  of  the 
Darling  Scarp  in  the  vicinity  of  Lesmurdie,  south  of  John  Forrest  National 
Park,  and  they  have  not  been  recorded  on  the  northern  Swan  Coastal  Plain 
(Kitchener  et  al.  1978,  W.A.  Mus.  Report  to  DCE:  Fauna  of  the  northern 
Swan  Coastal  Plain).  These  records  suggest  that  in  the  northern  Darling 
Range  the  Euro  does  not  extend  south  of  John  Forrest  National  Park  and 
that  it  prefers  rugged  granite  outcrop  and  breakaway  habitat  often  near 
watercourses. 

It  is  possible  that  the  populations  close  to  Perth  exist  as  a  result  of  Euros 
being  released  after  being  brought  to  the  metropolitan  area  as  joeys  from 
other  localities.  However,  the  abundance  of  records  and  their  distribution 
in  the  northern  Darling  Range  suggests  that  they  may  be  naturally  occurring 
populations.  If  this  is  so,  the  John  Forrest  National  Park  population  and 
other  records  in  the  Darling  Range  provide  a  considerable  extension  to  the 
recognized  range  of  the  species  (Poole  1983,  Complete  Book  of  Australian 
Mammals:  Australian  Museum). 

—  K.D.  MORRIS  and  R.N.  BROMILOW,  Wildlife  Research  Centre, 
CALM,  Woodvale  6065 


Banksia  canei  (Mountain  Banksia)  in  Western  Australia  —  Banksia 
canei  is  a  subalpine  species  occurring  naturally  in  Victoria  and  New  South 
Wales  (Banksia  Atlas  Records).  During  1987  members  of  the  Denmark 
Wildflower  Group  reported  an  unusual  Banksia  from  near  Napier,  north  of 
Albany.  Material  of  this  population  has  since  been  confirmed  as  Banksia 
canei  (vouchers  GK  10819,  GK  1 1030). 

A  survey  of  this  population  found  it  contained  31  Adult  (plants  1.6 —  1.8m 
tall  x  1H. 8m  wide)  and  14;2-3  y.o.  seedlings.  These  were  spread  along 
150m  of  partially  cleared  and  ripped  lateritic  -  sandy  road  verge.  Adult 
plants  contain  numerous  cones  (up  to  52  per  plant),  and  are  self  fertile 
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(seed  freely  when  bagged) .  During  flowering  (observations  in  March  1 989) 
inflorescences  are  visited  by  New  Holland,  Brown  and  Singing 
honeyeaters. 

While  still  in  the  process  of  becoming  naturalized,  from  where  it  was 
originally  used  as  an  enrichment  planting.  Banks ia  canei  illustrates  the 
dangers  of  such  plantings  in  natural  areas,  as  they  may  give  rise  to  new  weeds 
or  enable  hybridization  with  related  local  species  (e.g.  rare  Banksia 
verticillata) . 

—  GREG  KE1GHERY  Department  of  Conservation  and  Lind 
Management,  P.O.  Box  51,  Wanneroo,  6065 


Additions  to  the  fauna  of  Reserve  3694,  Victoria  Park  —  In  West.  Aust. 
Nat.  18:  131-138  1  presented  a  list  of  vertebrates  and  larger  invertebrates 
recorded  on  Reserve  3694  during  autumn  1990.  From  18-27  November 
1 990  I  resampled  the  same  traplines  using  the  methods  previously  listed. 
Additional  vertebrate  and  invertebrate  species  were  recorded  as  well  as 
additional  data  on  species  previously  listed.  New  reptile  species  were: 
Ramphotyphlops  sp.  (13),  Tympanocryptis  adelaidensis  (2),  and  Tiliqua 
occipitalis  (1).  The  blind  snake  is  superficially  similar  to  R.  australis  but  its 
specific  status  is  being  investigated  by  the  W.A.  Museum.  L ychas  sp. 
scorpions  were  also  recorded.  A  juvenile  male  Peregrine  Falcon  Falco 
peregrinus  was  found  dying  on  17  November,  Rainbow  Lorikeets 
Trichoglossus  haematodus  and  Rainbow  Bee-eaters  M crops  orruuus  were 
also  recorded  for  the  first  time.  Rainbow  Lorikeets  are  extending  their 
range  into  suburbs  south  of  the  Swan  River.  Before  November  1990  I  had 
not  previously  recorded  them  despite  my  seven  years  residence  in  the 
Kensington  area.  Since  then  1  have  regularly  recorded  them,  mainly 
overhead. 

The  number  of  specimens  of  species  previously  recorded  was 
Limnodynastes  dorsalis  (1),  Pogona  minor  (4),  Diplodactylus  alboguttatus  (4), 
Lialis  burtonis  (8),  Pletholax  gracilis  (3),  Ctenotus  lesueurii  (21),  Hemiergis 
quadrilineata  (10),  Lerista  elegans  (5),  Menetiagreyii  (2),  Tiliquarugosa  (2) 
and  Mus  musculus  (12). 

Many  more  individuals  and  some  additional  species  were  trapped  in  spring 
compared  to  autumn.  This  highlights  the  need  for  a  good  temporal  span  in 
ecological  sampling  to  adequately  record  the  biota  of  an  area.  One-off 
ecological  surveys  are  inadequate  and  the  data  from  them  should  not  be 
considered  complete. 

—  MARGARET  C.  TURPIN,  175  Hensman  St,  Kensington,  6151 


Musk  Duck  feeding  on  vertebrates  —  Musk  Ducks  Biziura  lobata  are 
known  to  feed  on  a  variety  of  live  animals.  However,  items  of  vertebrates  in 
their  diet  are  rarely  documented.  At  Perry  Likes  on  1  November  1989  an 
adult  Musk  Duck  drowned  a  young  Black  Duck  Anas  superciliosa.  The 
Musk  Duck  swam  off  before  returning  to  swallow  the  floating  duckling.  On 
30  June  1989  a  Musk  Duck  grabbed  and  swallowed  an  adult  Litoria  moorei 
frog  that  was  swimming  on  the  surface  of  Herdsman  Like. 

—  MARGARET  C.  TURPIN  and  JOHN  DELL,  W.A.  Museum,  Francis 
St.  Perth,  6000 


Brolgas  in  the  Gascoyne  Region  —  Brolgas  Grus  rubicundus  are  rar  1 
seen  in  the  Gascoyne  region.  Storr  (1985,  Birds  of  the  Gascoyne  Re„j  ?  V 
Rec.  West.  Aust.  M us.  suppl.  21)  gives  one  record  near  the  Overlander  in 

On  1 1  August  1990 1  recorded  a  pair  at  the  Lyndon  River  Crossing  with  the 
Leamouth  Minilya  Road  about  25km  north  of  Minilya.  The  birds  were 
feeding  about  50m  west  of  the  road  in  open  wetland.  Seasonal  conditions 
were  excellent  at  this  time  with  about  30mm  of  rain  recorded  there  on  the  6 
August  and  more  unseasonal  rain  before  this  date. 

—  J.R.  WEELDENBURG,  5  Arthur  Road,  Gooseberry  Hill,  6076 


Another  Brolga  sighting  —  On  20  August  1990  while  travelling  south 
from  Exmouth  to  Carnarvon  and  only  a  few  kilometres  north  of  Minilya 
River,  a  bus  load  of  excited  tourists  observed  three  Brolgas  standing  quietly 
in  a  swamp  to  the  west  of  the  highway.  These  birds  had  obviously  migrated 
away  from  the  unseasonally  dry  Kimberley  region  into  the  unusually4 wet 
Gascoyne  area  and  have  only  once  before  been  recorded  so  far  south  (see 
above). 

—  DAPHNE  CHOULES  EDINGER,  6/7  Elvira  St,  Palmyra,  61 57 


New  herpetofauna  records  of  Wongan  Hills  —  Dell  and  Harold 
(1977)  listed  the  herpetofauna  of  the  Wongan  Hills  in  The  Natural  History 
of  the  Wongan  Hills,  W.A.  Naturalists’  Club  Handbook  No.  1 1.  Robinson 
(1987:  West  Aust.  Nat.  1 1:  2 2)  listed  one  amphibian  and  two  reptile  species 
as  new  for  the  area. 

A  club  excursion  to  the  area  during  30  September  —  2  October  1989 
produced  another  two  reptile  species.  These  were: 

Lialis  burtonis  —  adult  found  beneath  dead  shrub  in  samphire  vegetation  at 
Mortlock  Reserve. 

Ctenophorus  cristatus  —  one  sub-adult  active  in  open  Gimlet/York  Gum 
woodland  at  Fowlers  Gully.  Another  sub-adult  and  two  adults  were 
observed  active  in  mallee  shrubland  on  laterite  at  Mt.  O’Brien  (T.V. 
Translator  Tower). 

The  total  species  now  known  from  the  area  is  31. 

—  BRAD  MARYAN  169  Egina  Street,  Mt.  Hawthorn  W.A.,  6106 
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Additional  reptile  records  from  Wongan  Hills  —  Two  further  reptile 
species  were  added  to  the  known  herpetofauna  of  the  Wongan  Hills  area 
during  the  Darling  Range  Branch  camp  on  29-30  September  1990.  Several 
Ctenophoms  mciculatus  griseus  were  active  and  an  adult  male  was  caught  by 
hand  near  the  campsite  4km  from  Wongan  Hills  town.  Near  the  bottom  of 
Mt  O’Brien  an  Egemia  multiscutata  bos  skink  was  sunning  itself  near  its 
burrow  in  gravelly  soil. 

—  B.D.  WELLINGTON,  Johnston  Street,  Mt  Helena,  6555 
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DARWIN’S  CORRESPONDENCE  WITH  JAMES  DRUMMOND 

by  PATRICK  ARMSTRONG,  Department  of  Geography,  University  of 
Western  Australia,  Nedlands,  6009 

Charles  Darwin  (1809  - 1 882)  visited  Western  Australia  during  the  voyage 
of  the  Beagle,  7  —  14  March  1 836,  after  short  sojourns  in  New  South  Wales 
(January,  1836),  and  Tasmania  (February,  1836).  Darwin  did  not  especially 
like  any  part  of  Australia,  and  left  the  continent  “without  sorrow  or  regret”; 
the  scenery  of  the  area  around  King  George’s  Sound,  he  felt,  was 
particularly  uninspiring  (Armstrong,  1985,  1988;  Nicholas  and  Nicholas, 
1988).  Nevertheless,  the  southern  continent,  and  its  plants,  animals, 
Aboriginal  inhabitants  and  some  of  its  landscapes  were  of  considerable 
interest  to  him,  and  he  frequently  referred  to  these  in  his  later  work.  He  also 
corresponded  with  a  of  number  of  Australian  naturalists  throughout  a  good 
deal  of  his  later  scientific  career.  He  sought  information  from  them  on 
various  matters,  and  was  also  able  to  assist  them  with  their  enquiries. 
Amongst  these  correspondents  was  James  Drummond  (1784'  1863),  who 
had  accompanied  Captain  James  Stirling  to  the  Swan  River  Colony  in  1 829 
as  Naturalist  (Erickson,  1 969) .  The  correspondence  does  not  seem  to  have 
been  discussed  to  any  extent  heretofore,  and  as  it  of  considerable  local 
interest  and  also  of  some  significance  in  the  overall  pattern  of  Darwin’s 
work,  I  quote  it  here  in  some  detail.  But  first  the  circumstances  in  which  the 
correspondence  took  place  should  be  noted. 

The  Origin  of  Species  had  been  published  late  in  1859,  just  a  few  months 
before  the  commencement  of  the  exchange,  and  the  implications  of  the 
work  were  still  being  absorbed  by  the  scientific  community:  the  famous 
British  Association  debate  took  place  at  Oxford  in  the  summer  of  1860. 
Darwin’s  work  on  pollination  was  proceeding  apace,  documented  in  detail 
in  note-books  now  held  in  the  Darwin  Archive  in  Cambridge  (especially  in 
an  “Experimental  Book”  (DAR  157  a)  which  is  a  diary  of  his  experiments 
on  plants  between  November  1 855  and  about  May  1 868) .  In  April  1 860  he 
received  some  living  Lechenaultia  formosa  from  his  close  friend  and 
scientific  colleague  Dr  J  D  Hooker  (1817-191 1)  of  Kew  Gardens,  and 
throughout  the  spring  and  early  summer  of  that  year  he  undertook 
experiments,  artificially  pollinating  them  with  a  camel  hair  brush,  recording 
every  stage  in  minute  detail,  often  including  his  thoughts  alongside  his 
observations: 

Unless  Bees  open  indusium  in  search  of  pollen,  &.  so  carry  it  from 
flower  to  flower,  I  see  no  way  of  crossing  —  I  have  seen  Humble-Bees 
open  growing  Honey-suckle  flowers,  so  at  least  possible.  (28  April 
1860) 

The  experiments  posed  as  many  problems  as  they  solved,  and  on  9  May 
1860  Darwin  wrote  to  his  old  friend: 
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My  dear  Hooker 


Do  you  by  any  chance  to  know  any  observing  man  living  in  the  cou 
(whatever  country  that  may  be)  inhabited  by  Leschenaultia  formos  ^ 
am  very  unhappy  about  this  flower  &  I  can  “wriggle  out”  Qf  1 
difficulty  by  supposing  that  Bees  go  from  flower  to  flower  open  th* 
indusium.  I  know  that  Bees  will  do  more  difficult  work  for  pollen  Q 
English  Bees  will  not  look  at  the  flower.  I  would  write  &  supply  UF 
anyone  (&.  use  your  name  as  Introduction)  if  any  naturalist  lives^ 
(the)  country  of  Leschenaultia,  to  watch  the  Bees  at  work.  In 


(Cambridge  University  Library  Darwin  Archive,  DAR  1 15(ii)/52) 

Hooker  immediately  suggested  James  Drummond,  and  a  few  days  later 
16  May  1860,  Charles  Darwin  wrote  to  him  from  the  Darwin  family  ho  °U 
at  Down  in  Kent  (the  original  is  in  the  Battye  Library,  Perth,  at  227 5 A  (2Y 
the  letter  is  the  hand  of  an  amanuensis,  but  signed  by  Darwin)  ’ 
follows:  as 


Dear  Sir, 

I  hope  that  you  will  excuse  the  liberty  which  I  take  in  writing  to  you  and 
asking  you  a  favour.  Dr  Hooker  has  told  me  that  1  may  use  his  name  a 
an  introduction.  I  am  very  curious  about  the  fertilisation  of 
Leschenaultia  formosa.  I  must  just  allude  to  its  structure,  though  n 
doubt  you  are  well  acquainted  with  it. 

The  indusium  or  cup  at  the  summit  of  the  pistil  is  open  in  the  bud,  but 
before  the  flower  opens  the  indusium  closes  and  in  closing  includes 
nearly  all  the  pollen.  In  my  greenhouse  the  indusium  never  opens 
again.  The  pollen  within  the  indusium  is  enclosed  near  the  lips,  and  not 
a  grain  lies,  as  I  find,  on  the  stigmatic  surface  at  the  bottom  of  the 
indusium.  How  then  is  this  plant  fertilised?  My  belief  is  that  insects  in 
creeping  in  to  suck  the  copious  nectar,  brush  open  the  indusium,  and 
the  hairs  of  their  abdomens  stir  up  the  pollen  and  push  it  down  on  the 
stigmatic  surface.  I  find  this  easily  effected  by  a  camel  hair  brush. 

Now  what  I  want  to  beg  is  for  you  to  have  the  great  kindness  to  watch 
for  a  short  time  the  Leschenaultia  and  see  whether  Bees  visit  it;  and  if 
they  do,  to  endeavour  to  observe  whether  in  crawling  in  or  whilst 
sucking,  they  do  not  open  the  lips  of  the  indusium.  As  this  plant  may  be 
visited  by  nocturnal  insects,  it  would  be  a  very  interesting  experiment 
to  cover  over  with  a  bag  or  frame  of  very  open  gauze  one  or  two  plants 
(plucking  off  any  open  flowers)  and  then  see  whether  they  seed  at  all  or 
less  freely  than  plants  left  to  the  visits  of  insects.  This  may  appear  a 
trifling  enquiry  to  you;  but  the  subject  has  been  largely  discussed  by  R. 
Brown,  Aug:  St.  Hilaire  and  other  celebrated  Botanists;  and  Dr 
Hooker  and  I  are  experimenting  on  the  subject.  If  any  other 
Goodenaceae,  furnished  with  an  indusium,  grow  near  you,  I  should  be 
infinitely  obliged  for  any  notices  on  their  structure  in  relation  to  the 
following  point,  “how  in  one  flower  is  it  possible  that  pollen  from 
another  flower  or  plant  of  the  same  species  could  get  into  the 
indusium”,  I  have  strong  reason  to  believe  this  is  a  universal  possibility. 
In  the  Leschenaultia,  if  insects  open  the  indusium  in  the  manner  which 
I  suspect,  their  abdomens  dusted  with  pollen  from  one  flower  might 
easily  carry  grains  into  the  indusium  of  another  flower. 

I  hope  that  you  will  excuse  the  liberty  I  take  in  begging  this  favour 
and  I  remain,  Dear  Sir,  Your  obliged  Servant  Charles  Darwin. 
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(Even  in  his  publications  Darwin  used  the  spelling  Leschenaultia,  this 
spelling  being  usual  from  1837  until  the  1960s  —  see  Morrison,  1987). 
James  Drummond  sent  quite  a  long  reply  to  this  (the  original  is  in  the 
American  Philosophical  Society  collection,  Philadelphia,  No  20353). 
From  Hawthornden  Farm  (in  the  Toodyay  Valley,  about  80km  from  Perth, 
and  named  after  the  Drummond  ancestral  home  in  Scotland)  on  17 
September  1860  he  wrote: 

Dear  Sir, 

In  compliance  with  your  request,  I  have  paid  particular  attention  to  the 
Goodeniaceous  plants  which  1  have  met  with  in  flower.  Since  1  received 
your  letter,  I  met  with  Lechenaultia  grandiflora  in  abundance  covering 
the  flat  top  of  an  ironstone  Gravelly  hill  several  acres  in  extent  and  so 
profusely  covered  with  flowers  of  this  beautiful  plant  that  the  whole 
surface  of  the  ground  seems  of  a  blue  colour  from  its  blossoms,  but  I 
have  not  been  able  to  learn  much  relating  to  the  genus  which  you  have 
not  found  by  observing  L  Formosa  in  your  greenhouse,  the  pollen 
leaves  the  anthers  long  before  the  flower  opens,  just  when  the  lips  of 
the  indusical  cup  reaches  as  high  as  the  filamen(t)s  which  support  the 
anthers,  it  therefor  (sic)  receives  almost  Their  whole  contents,  when 
the  cup  is  open  to  the  crown  of  the  German  it  is  here  no  doubt 
impregnation  takes  place  whenever  it  does  take  place  but  that 
comparatively  speaking,  is  a  very  rare  event  in  the  plants  of  this  genus.  I 
may  safely  say  that  one  (plant  deleted)  seed  vessel  in  500.  I  would 
probably  be  within  bounds  if  I  said  5000  even  under  any  circumstances 
is  fertilised  by  the  pollen  and  comes  to  maturity,  the  Lechenaultias  are 
all  creeping  rooted  plants  at  least  all  the  ornamental  species.  They  are 
altogether  independent  of  seeds  for  their  reproduction. 

I  have  been  more  successful  in  other  genera  of  this  family  the  curious 
Genus  Distylis  a  yellow  flowered  annual  plant  growing  in  this 
neighbourhood  shows  clearly  the  Economy  of  this  family  of  plants,  to 
understand  it  the  flower  bud  must  be  taken  very  young  long  before  the 
flower  &.  plant,  I  then  find  the  double  cupped  Indusium  which  can 
only  be  considered  two  branches  of  the  style,  has  just  risen  to  the 
height  of  the  filaments  of  the  anthers,  which  support  the  anthers  and 
filaments  are  closely  invested  by  the  unexpanded  corolla  at  this  stage 
(the  whole  deleted)  therefore  the  whole  of  the  pollen  contained  in  the 
anthers  is  discharged  into  the  indusical  cups  and  it  is  evident  in  this 
plant  that  impregnation  imedeately  (sic)  takes  place,  as  the  seeds 
which  are  many  in  number  and  large  for  the  size  of  the  plant  very  soon 
begin  to  enlarge,  by  the  time  the  flower  opens,  the  two  indusical  cups 
are  generally  altered  in  appearance  they  look  like  two  simple  ciliated 
filaments  but,  by  the  time  the  German  is  considerably  enlarged.  I  have 
made  observations  on  another  curious  annual  genus  of  this  order,  the 
capsule  of  which  contains  two  seeds  very’  large  for  the  size  of  the  plant, 
resembling  Grevillea  in  the  way  they  lie  in  the  seed  vessel,  each  seed  is 
furnished  with  a  broad  wing  which  goes  all  round  the  seeds.  I  have 
examined  2  species  I  do  not  know  the  name  of  the  genus,  I  shall  try  and 
send  you  seeds  of  these  two  species  and  Distylis. 

The  Economy  with  regard  to  the  Anthers  and  Indusium  is  exactly  the 
same,  as  is  Distylis,  neither  of  them  are  ornamental  plants  but  I  think 
they  will  clearly  explain  the  Mystery  about  the  impregnation  of  the 
Goodeniaceae.  I  have  not  yet  been  able  to  make  any  observations  on 
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Brunoniae,  the  habbitat  (sic)  I  know  near  my  residence  had  been 
destroyed  by  a  flock  of  sheep  grazing  over  it,  and  I  have  not  yet  found 
another. 

I  am  Sir, 

Your  obedient  Humble  Servant 
James  Drummond 

(The  punctuation  and  emphasis,  etc,  are  as  far  as  possible  as  in  the  original. 
Drummond  wrote  with  a  bold,  rounded,  authoritative  hand  —  much 
clearer  than  that  of  Darwin  —  but  his  punctuation  and  orthography  were 
somewhat  individual.  Taxonomy  has  of  course  changed  considerably  since 
Darwin’s  and  Drummond’s  day.  L echenaultia  grandiflora  is  now  called  L. 
biloba:  for  the  most  recent  treatment  of  the  taxonomy  of  the  genus,  see 
Morrison  (1987) .  The  genus  Distylis  is  a  synonym  of  Calogyne;  however  it  is 
likely  that  Drummond  was  referring  to  a  species  of  Goodenia.  The  Brunonia 
mentioned  is  B.  australis,  sometimes  placed  in  its  own  family  — 
Brunoniaceae.) 

On  22  November,  Darwin  wrote  back  from  his  home  at  Down  (Battye 
Library  2275 A  (3)): 

Dear  Sir, 

I  am  extremely  much  obliged  to  you  for  your  second  interesting  letter 
of  Sept.  1 7  th  —  what  you  state  about  the  Leschenaultias  not  seeding  is 
surprising;  but  from  my  experiments  I  cannot  get  it  out  of  my  head  that 
the  agency  of  insects,  though  not  perhaps  indispensable,  to  their 
fertilisation,  yet  is  useful  to  them. 

You  do  not  mention,  but  I  would  like  to  know  the  simple  fact  whether 
the  flowers  of  Leschenaultia  (or  other  Goodeniaceae)  are  visited  by 
Bees  or  other  insects.  Your  offer  to  send  me  seeds  of  Distylis  <Sc  the 
other  genus,  will  be  of  the  greatest  possible  interest  to  me. 

With  sincere  thanks  for  your  great  kindness,  I  beg  leave  to  remain, 
Dear  Sir, 

Yours  sincerely  obliged, 

Charles  Darwin. 

But  before  Charles  Darwin  had  received  the  first  of  his  letters,  James 
Drummond  was  writing  again.  This  letter  is  in  the  Darwin  Archive  in 
Cambridge  at  DAR  162  11/242.  The  original  is  much  damaged,  having  at 
some  stage  been  eaten  by  insects,  and  possibly  other  vermin.  Below  is  an 
attempt  at  a  partial  reconstruction,  the  brackets  generally  representing 
suggestions  as  to  the  missing  material: 


Hawthomden  Farm 
October  8th  1860 

Dear  Sir, 

Since  I  wrote  to  you  by  the  last  mail  for  England,  1  have  met  Brunonia 
in  flower,  &.  ( missing )  ...s  anxious  to  see  it  as  I  perceive  (missing)  ...t  Dr 
Linley  has  made  it  a  (separate)  Order,  whatever  other  (resembl)ances 
May  exist  between  it  (<Sc  Goo)deniaceae,  it  agrees  with  it  (in  the 
r)emarkable  character  of  (its  an)thers  discharging  their  pollen  some 
days  before  the  flower  expands  in  Brunonia  the  stigma  surrounded  by 
the  open  indusium,  passes  up  between  the  anthers  when  discharging 
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(its)  pollen,  &  when  the  flower  opens  (it)s  stigma  is  seen  with  the  lips 
of  the  indusium  closed  over  but  in  this  genus  there  are  no  overlapping 
ciliae,  and  it  is  easily  opened.  I  observed  a  small  bee  bussily  (sic) 
employed  in  extracting  the  pollen  but  1  suppose  there  is  always 
e(nough)  left  to  fertilise  the  th(e)  seed. 


I  inclose  (sic)  you  a  few  seeds  of  the  curious  genus  Distylis  if  they  grow 
with  you  I  think  (i)  t  will  clearly  explain  the  (wh)  ole  curious  process  of 
fertilisation  in  this  family.  What  appear  as  two  very  questionable  styles 
when  the  flower  opens  are  seen  when  examined  early  enough  to  be 
two  (beautiful  del)  funnel  shaped  menbranes  beautifully  adapted  for 
the  use  for  which  evidently  (intended)  to  convey  the  pollen  to  the 
st(igma)  in  this  genus  and  the  two  species  of  another  which  I  described 
(in)  my  last  letter. ...  I  have  observed  a  curious  property  in  the  seeds  of 
Disty(lis),  whenever  they  happen  to  lie  (when)  the  first  shower  of  rain 
(falls)  on  them,  earth  stones  Gum  leaves  &c  they  adhere  firmly  by  a 
sort  of  gummy  matter,  which  surrounds  the  seed. 

Amongst  the  other  botanical  curiosities  Drummond  mentioned  in  this 
letter  were  seeds  of  a  flower  from  the  group  Compositae  which  attached 
themselves  to  the  soil  “by  their  lower  end,  at  the  same  time  setting 
themselves  perfectly  upright”,  and  “a  curious  Malvaceous ...  plant”  that  was 
apparently  self-fertilised  although  the  flower  never  fully  developed. 

A  month  after  his  second  letter,  Darwin  wrote  again  (2275A  (4) ,  see  Fig  1 ) , 
in  reply  to  the  above,  which  had  crossed  with  his  communication  of  22 
November: 

Dec.  20  Down,  Bromley,  Kent 

Dear  Sir, 

I  received  your  extremely  interesting  letter  of  Oct  8th  this  morning.  I 
thank  you  much  for  the  Distylis  seeds  which  I  will  plant  in  greenhouse 
in  the  spring.  I  will  also  have  the  pleasure  of  examining  the  seed  of  the 
Compos,  plant  which  you  describe  as  so  remarkable. 

It  seems  a  trifling  point,  but  I  have  been  extremely  much  interested  by 
what  you  tell  me  of  the  small  Bee  extracting  the  pollen  from  within  the 
indusium  of  the  Brunonia.  If  you  have  any  opportunity  of  observing,  I 
should  so  much  like  to  hear  whether  Bees  do  the  same  for 
Leschenaultia;  or  whether,  as  I  suspect,  in  sucking  the  nectar  of  the 
flowers,  their  hairy  abdomens  do  not  brush  over  &  partly  open  the 
slightly  protuberant  upper  lip  of  the  indusium.  Another  fact  which 
you  mention  has  interested  me  particularly,  namely  the  Malvaceous 
plant  setting  seed  with  its  flower  never  opening.  I  have  observed 
something  of  this  in  Drosera  rotundifolia  &  in  Chlora  perfoliata. 

Have  you  observed  the  Malvaceous  plant  living  more  than  one  year? 
And  are  you  sure  that  it  has  not  two  periods  of  flowering  (like  some 
Campanulas)  at  one  period  opening  its  flowers  &  another  not  opening 
them. 

Pray  accept  my  cordial  thanks  for  your  great  kindness,  <Sc  believe 
me, 

Dear  Sir, 

Yours  truly  obliged, 

Charles  Darwin. 
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PS  I  have  kept  back  this  note  for  a  couple  of  days  just  to  say  I  have  h 
watching  the  achenia  of  the  Stylincerus(?)  plant  on  damp  paper  ru* 
vesicles  which  contain  the  dried  mucus  seem  to  me  a  pretty  <$cCu  •  he 
adaptation;  &.  the  whole  object  very  pretty  under  the  microsco^^ 
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Fig.l.  Letter  from  Charles  Darwin  to  James  Drummond,  20  December  1860;  Battye  Library 
Perth.  The  onginal  was  written  on  both  sides  of  a  single  folded  sheet  of  paper.  Thus  the  top 
right  represents  side  one,  bottom  left  side  two,  bottom  right  side  three,  and  top  left  side 
four. 
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will  communicate  with  Dr  Hooker,  &.  if  he  thinks  fit,  I  will  insert  an 
extract  of  your  note  together  with  some  account  of  the  structure  of  the 
achenia,  in  some  periodical. 

Darwin  was  as  good  as  his  word:  in  a  short  note  to  the  Journal  of  Horticulture 
and  Cottage  Gardener  ( 28  May  1 86 1 , 1 , 1 5 1 ),  as  part  of  a  correspondence  on 
the  rarity  of  self-pollination  in  flowers,  he  wrote: 

Leschenaultia  formosa  has  apparently  the  most  effectual  contrivance  to 
prevent  the  stigma  of  one  flower  ever  receiving  a  grain  of  pollen  from 
another  flower;  for  the  pollen  is  shed  in  the  early  bud,  and  is  there  shut 
up  round  the  stigma  within  a  cup  or  indusium. 

Darwin  went  on  to  describe  his  experiments: 

...  I  found  by  holding  a  camel-hair  pencil  parallel  to  the  pistil,  and 
moving  it  as  if  it  were  a  bee  going  to  suck  the  nectar,  the  straggling  hairs 
of  the  brush  opened  the  lip  of  the  indusium,  entered  it,  stirred  up  the 
pollen  and  brought  out  some  grains.  I  did  this  to  five  flowers  and 
marked  them.  These  five  flowers  all  set  pods;  whereas  only  two  other 
pods  set  on  the  whole  plant,  though  covered  with  innumerable 
flowers. ...  I  became  so  strongly  convinced  that  insects  would  be  found 
concerned  in  the  fertilisation  of  these  flowers  that  I  wrote  to  Mrjames 
Drummond,  at  Swan  River  in  Australia,  and  asked  him  to  watch  the 
flowers  of  plants  of  this  order;  and  he  soon  wrote  to  me  that  he  had 
seen  a  bee  cleverly  opening  the  indusium  and  extracting  pollen;  and  a 
bee  with  its  mandibles  thus  covered  with  pollen  would  very  likely 
effect  a  cross  between  one  individual  and  another  of  the  same 
species. 


Darwin’s  work  on  pollination  led  to  his  reading  of  his  important  paper:  “On 
the  Two  Forms,  or  Dimorphic  Condition,  in  the  Species  of  Primula,  and 
Their  Remarkable  Sexual  Relations”  to  the  Linnean  Society  on  21 
November  1861  (Darwin,  1862a)  —  his  “Experimental  book”  and 
correspondence  with  Hooker  show  that  work  on  cowslips  ( Primula  veris ) 
and  primroses  ( Primula  vulgaris)  had  been  proceeding  in  tandem  with  his 
work  on  Lechenaultia.  His  important  Fertilisation  of  Orchids  appeared  in  the 
same  year  (Darwin,  1862b). 

The  nature  of  sexual  reproduction  is  of  course  fundamental  to 
evolutionary  theory,  and  was  considered  in  some  detail  in  some  of  Darwin’s 
later  work  such  as  The  Descent  of  Man  and  Selection  in  Relation  to  Sex,  in 

1871. 

His  work  on  the  association  between  insects  and  flowers,  in  the  beautiful 
West  Australian  genus  Lechenaultia  and  related  members  of 
Goodeniaceae,  in  the  primroses  of  the  hedgerows  around  Darwin’s  home 
at  Down,  and  later  in  a  range  of  exotic  orchids,  was  eventually  to  provide 
the  basis  of  the  development  of  ideas  on  co-evolution  —  the  evolution  of 
communities  of  associated  organisms.  The  correspondence  between  two 
enthusiastic  botanist-gardeners,  one  in  the  Kent  countryside,  the  other  a 
world  away  at  his  farm  in  the  Toodyay  Valley,  had  a  tiny  part  to  play  in  the 
development  of  some  of  the  most  important  notions  of  modem 
science. 
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NATURAL  HISTORY  NOTES  ON  LIZARDS 
FROM  THE  ROE  PLAIN,  WESTERN  AUSTRALIA 

By  ALLEN  E.  GREER,  The  Australian  Museum,  6^8  College  Street 
Sydney,  N.S.W.  2000,  and  ROGER  THORPE  and  ANITA  ’ 
MALHOTRA,  Department  of  Zoology,  University  of  Aberdeen, 
Tillydrone  Avenue,  Aberdeen  AB9,  2TN  Scotland,  U.K. 

INTRODUCTION 

As  part  of  a  six  week  lizard  collecting  field  trip  to  Western  Australia  during 
late  spring  and  early  summer  of  1989,  we  spent  six  days  (5-10  November) 
working  at  several  localities  on  the  Roe  Plain  in  southeastern  Western 
Australia.  Previous  reports  on  the  reptiles  of  this  area  are  largely  restricted 
to  checklists  with  locality  data  and  “where  found”  ecological  data 
(Martindale  1980;  Storr  et  al,  1981;  Dyer  1985,  and  Congreve  1985).  We 
present  here  a  brief  resume  of  some  basic  natural  history  information  on  the 
reptiles,  mostly  agamid  and  scincid  lizards,  we  encountered,  with  special 
emphasis  on  reproduction,  size  and  colour  features. 
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STUDY  AREA 

The  Roe  Plain  is  a  coastal  plain  extending  from  Wilson  Bluff  to  Twilight 
Cove.  It  is  backed  by  an  emerged  limestone  sea  cliff,  the  Hampton  Range, 
with  an  elevation  of  approximately  70- 120m  and  has  a  maximum  width  of 
approximately  40km  (Lowry  1970) .  The  Plain  is  of  low  relief  and  consists  of 
sandy/clayey  soils  carrying  grass  and  low  to  tall  shrublands.  The  Eyre 
Highway,  the  transcontinental  highway  across  the  southern  part  of  the 
continent,  traverses  the  eastern  part  of  the  Roe  Plain  between  Eucla  and 
Madura.  We  worked  in  this  part  of  the  Plain  between  the  latitudes  3 1  °40’ 
and  32°05’S.  The  localities  worked,  with  brief  descriptions  of  each  are  as 
follows. 

1.  Approximately  26.5km  W  of  Mundrabilla  Roadhouse  via  Eyre  Hwy 
then  3.4km  N  on  track,  Mundrabilla  Starion;  5-8  Nov.  The  top,  slope 
and  bottom  of  the  Hampton  Range  escarpment  and  the  adjacent  plain 
in  the  vicinity  of  the  original  Mundrabilla  homestead. 

2.  Approx.  0.7km  ENE  of  the  old  Eucla  telegraph  station;  6  Nov.  Open 
shrubland  on  a  white  sand  dune  just  behind  and  contiguous  with  the 
bare  white  coastal  dunes. 

3.  1 1.5km  W  of  Mundrabilla  Roadhouse  via  Eyre  Hwy  then  S  21 ,0km  on 
dirt  track,  Mundrabilla  Station;  7  Nov.  Open  shrubland  on  a  dune 
running  parallel  to  the  coast,  just  inland  from  a  sandfire  flat  behind  the 
costal  dunes. 

4.  11. 5km  W  of  Mundrabilla  Roadhouse  via  Eyre  Hwy  then  S  16.3kmona 
dirt  track,  Mundrabilla  Station:  7  Nov.  Shrubland  on  north  edge  of  an 
interior  dune  system  in  the  middle  of  the  Roe  Plain. 

5.  Approx.  0.5km  E  of  Madura  Roadhouse  via  Eyre  Hwy  then  16.7km  S 

on  a  dirt  track;  9  Nov.  Shrubland  on  sand  plain. 

5a.  Approx.  0.2- 1.0km  W  of  Madura  Roadhouse  along  track,  Madura 
Starion;  10  Nov.  Mallee  shrubland  at  base  of  escarpment  just  below 
lookout  at  Madura  Pass. 

In  the  following  accounts  localities  are  identified  simply  by  their  number  as 
listed  above. 


DATA  ON  SPECIES 

Agamidae 

Amphibolurus  norrisi.  Five  specimens  were  collected  from  5  localities  (1-1 
specimen;  2-1;  5a-l;  4-6km  N  of  loc.  4-1;  3.7km  N  of  loc.  4-1.  Two 
specimens  are  males  with  SVLs  of  73  and  95mm  and  three  are  females  with 
SVLs  98-1 15mm  (x=  104-7,  sd=9.07).  All  the  females  are  gravid  with  5-8 
oviducal  eggs  (x=6.7,  sd=l .53).  In  southeastern  Australia,  females  gravid 
with  oviducal  eggs  have  been  found  in  September-November  and  had 
clutch  sizes  ranging  3-7  (x=4.8,  n=17)  Written  and  Coventry  1984). 

Like  its  presumed  near  relative  from  eastern  Australia,  Amphibolurus 
muricatus  (Witten  and  Coventry  1984)  this  species  has  the  mouth  bright 
orange-yellow. 

This  species  is  partially  saxicolous  and  arboreal  as  well  as  terrestrial.  One 
specimen  was  basking  on  a  small  rock  pile  and  another  fled  to  a  perch  about 
0.3m  off  the  ground  in  the  base  of  a  mallee  shrub. 
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Ctenophorus  maculatus  dualis.  Thirty-seven  specimens  were  collert*  4  c. 
three  localities  (2-20,  3-16,  5-1).  There  are  19  males  measuring  °m 
SVL  (y=44.3,  sd=5.87)  and  18  females  measuring  37-62mm  SVJ1 
(x=48.5,  sd=7.58) .  Females  may  attain  larger  size  than  males  as  six  fem  j 
exceed  the  size  of  the  largest  male,  i.e.  >  55mm.  In  the  vicinity  of  Evr  -rvi 
Observatory,  males  also  appear  to  be  slightly  smaller  than  fJL  i 
(SVL=50-56mm,  x=53,  n=16  vs  50-62,  x=56,  n=20;  Dyer  1985^  * 

Tesds  and  epididymis  size  increases  gradually  with  body  size  over  the  1 
end  of  the  size  range,  making  it  difficult  to  categorise  males  into  imm!^ 
and  mature.  Females  of  37-47mm  SVL  (n=10)  are  non-gravid  wK  ^ 
those  of  48.62mm  SVL  (*-55.63.  sd-4.87,  n-8)  either  vhet'“ 
ova  (n—  1 )  or  oviducal  eggs  (n=7) .  Clutch  size  ranges  2-4  (3?=3.0,  sd=0  76 
n=8) .  There  is  a  strong  positive  correlation  between  female  size  and  r\  \  u 
size  (r=0.97,  P<.001).  Copulation  in  this  somewhat  southern  subsne  C 
has-been  observed  “in  late  September  and  early  October”  (Storret al 

All  males  for  which  observations  were  made  (n=14,  SVL=36-53 
x=44.0mm,  sd=5.01)  had  well  developed  red  colour  in  the  dorsolat-^1 
stripe  whereas  all  females  (n=l  5,  SVL=37-62mm,  ^=47.7mm,  sd=7  63^ 
1985)  ^  ^a*ntCSt  *nc^cati°n  °f  red,  or  none  at  all  (see 'also  Dyer 

The  mouth  and  tongue  colour  of  this  species  is  pink. 


Specimens  were  usually  seen  in  open  areas  with  scattered  low  shrubs  int-n 
which  they  would  often  flee.  co 


Ctenophorus  pictus.  Two  specimens  were  collected  at  two  localities  (1  and 
19.8km  N  of  3).  Both  are  gravid  females  and  measure  65  and  70mm  SVL 
The  larger  specimen  has  three  oviducal  eggs  and  the  smaller  has  five 
enlarging  follicles  (x=4.0,  sd=  1 .4 1 ) .  e 

The  mouth  and  tongue  colour  of  this  species  is  pink. 

The  specimen  from  the  second  locality  was  released  from  being  half- 
swallowed  by  a  dugite  (Pseiidoimja  affinis).  It  survived  the  effects  of  this 
predation  attempt  and  when  sacrificed  three  days  later  was  suffering  onlv 
some  moderate  paralysis  in  the  rear  legs.  y 

Rankmid  (=  Amphibolurus  or  Tympanocryptis  of  previous  usage) 
adelaidensis  chapmani.  Four  specimens  were  collected  at  two  localities  (M- 
4'3).  Three  are  males  measuring  34^43mm  SVL  (x=39.3,  sd=4.72)  and 
one  a  female  measuring  46mm.  The  female  is  gravid  with  an  egg  in  the  right 
oviduct  and  with  either  a  yolking  follicle  or  oviducal  egg  on  the  left  side 
(damaged).  A  female  collected  at  Cape  Le  Grande  National  Park  in 
December  carried  three  oviducal  eggs  (Chapman  and  Dell  1975). 

No  specimen  had  any  external  chromatic  hues.  However,  the  roof  of  the 
mouth  was  light  blue,  the  throat  black  and  the  tongue  grey  with  a  black  base 
(over  area  coincident  with  dark  throat).  The  blue  mouth  colour  is  similar 
™nf<inia  diemensis  from  southeastern  mainland  Australia  (Kent 


All  specimens  were  sitting  quietly  in  the  open  when  first  seen  and  then  ran 
to  the  cover  of  a  nearby  shrub  when  disturbed. 
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Gekkonidae 

Christinus  marmoratus  alexanderi.  Two  specimens  were  collected  at  one 
locality  (1),  a  male  measuring  33mm  SVL  and  a  gravid  female  measuring 
46mm  SVL  and  carrying  two  oviducal  eggs.  No  inguinal  fat  bodies  were 
evident  in  the  gravid  female  and  her  parietal  peritoneum  is 
unpigmented. 

Underwoodisaurus  milii.  A  young  male  (1)  of  63mm  SVL  has  moderate- 
sized  inguinal  fat  bodies.  The  parietal  peritoneum  is  unpigmented. 

Scincidae 

Cryptoblepharus  virgatus.  One  female  (5a- 1 )  measuring  38mm  SVL  carries 
two  enlarging  follicles. 

Ctenotus  brooksi  euclae.  A  single  adult  male  (1)  measures  43mm  SVL.  The 
tongue  is  very  dark  blue  in  colour. 

Hemiergis  initials  brookeri.  Thirty-seven  specimens  were  collected  from 
three  localities  (1-2,  2-33,  3-2).  Sixteen  are  males  and  21  are  females. 
Females  attain  larger  size  than  males  (29-43mm,  x=38.8,  sd=3.45  vs  28- 
38mm,  x=33.5,  sd=2.85;  t=4-64,  P<.001).  Males  show  no  obvious  size 
class  separation  between  immature  and  mature  individuals,  there  being  a 
gradual  increase  in  gonad  and  epididymal  duct  size  with  body  size  over  the 
lower  end  of  the  size  range.  Females  smaller  than  36mm  SVL  (n=2,  29  and 
32mm)  are  immature  and  those  above  36mm  (n=17,  38-43mm)  are 
mature  with  either  ovigerous  follicles  (n=6)  or  developing  oviducal  young 
(n=10;  one  female  cannot  be  placed  confidently  in  either  category  due  to 
damage).  Of  three  females  measuring  36mm  SVL,  two  are  immature  and 
one  mature  (oviducal  young).  Hence  maturity  in  females  appears  to  be 
attained  at  a  SVL  of  approximately  36mm.  The  17  reproductively  active 
females  average  40. 1  mm  SVL  (sd=  1 .82)  and  carry  1  -2  (x=  1 .65,  sd=0.49) 
follicles  or  young;  females  with  a  litter  size  of  one  are  significantly  smaller 
than  those  with  a  litter  of  two  (x=38.7mm,  sd=1.63,  n=6  vs  x=40.8mm, 
SCJ=1.47,  n==  11;  t=5.51,  PC.001;  cf.  L erista  picturata  baynesi). 

A  charactistic,  but  not  invariant  (Shea  and  Miller  1986),  feature  of  the 
subspecies  Hemiergis  initialis  brookeri  is  the  absence  of  preffontals  (the 
subspecies  H.  i.  initialis  retains  them);  all  37  of  our  specimens  lacked 
prefrontals. 

Specimens  were  most  often  found  in  the  more  central  parts  of  the  litter 
mats  beneath  mallee  shrubs.  Here  the  litter  is  thicker,  contains  more 
particulate  organic  matter  (stems,  etc.)  and  is  more  heavily  shaded  than  in 
the  outer  parts  of  the  mats  (cf.  L  erista  picturata  baynesi ) .  This  position  is  the 
cooler  part  of  the  litter  and  is  in  keeping  with  the  geneally  low  critical 
thermal  maximum  body  temperatures  of  Hemiergis  (e.g.  <  32.8-40.2°C; 
Greer  1980) .  This  species  is  also  more  likely  to  “freeze”  or  only  move  away 
slowly  when  uncovered  in  contrast  to  L erista  picturata  baynesi  (below). 

Lerista  picturata  baynesi.  One  hundred  and  one  specimens  were  collected 
from  5  localities  (1-1,  2-34,  3-38,  4-8,  5-20).  There  are  45  males  and  54 
females  and  2  of  undetermined  sex  due  to  damage.  Females  apparently 
attain  larger  size  than  males,  as  16  of  54  females  exceed  the  size  of  the  largest 
male,  i.e.  80mm.  Amongst  the  males,  those  measuring  38-63mm  SVL 
(x=49. 1 ,  sd=9.27,  n=  17)  were  judged  to  be  immature  (testis  small,  white, 
epididymal  duct  not  evident)  and  those  measuring  66-80mm  (x=72.3, 
SCJ=4.08,  n=28)  mature  (testis  larger,  yellow,  epididymal  duct  evident). 
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Amongst  the  females,  those  carrying  vitellogenic  follicles  u  11  a 
oviducal  eggs  measure  71 -87mm  SVL  (*=80.6,  sd=3.14  Tl  • 

clutch  size  ranges  1-4  (x=2.21,sd=0.63);  there  was  no  coiTelationK1^^^ 
female  SVL  and  clutch  size  (r=.10  P>.05;  cf.  Hetniergis  inTtSoE 
The  non-gravid  females  (n=26)  measure  41-82mm  SVL  (y=64  5 
sd=13.22)  with  nearly  half  (n=12)  attaining  or  exceeding  the  size  of  the 


the 
some  or 


smallest  reproductive  female,  i.e.  71mm.  As  all  but  three  of 
reproductive  females  are  vitellogenic,  with  many  in  the  early  stages  ° 
all  of  the  non-reproductive  females  could  be  pre-ovulatory.  In  ^i'  t 
would  appear  that  males  mature  at  a  SVL  of  approximately  bbmm^nd 
females  at  approximately  71mm. 


Many  specimens  had  the  ventral  part  of  the  body  and  anterior  tail  suffi  e  1 
with  pale  yellow.  uusea 


Specimens  were  found  most  often  in  the  outer  parts  of  the  litter  m 
beneath  mallee  shrubs.  Here  the  litter  is  thinner,  contains  mnrp 
matter  (sand)  and  is  less  shaded  than  in  the  inner  part  of  the  matT'f 
Hemiergis  initalis  brooken) .  This  position  in  the  warmer  part  of  the  litter  mar 
is  in  keeping  with  the  generally  high  critical  thermal  maximum  hodv 
temperatures  of  Lerista  (e.g.  >  40.9-47.0°C;  Greer  1980).  This  SDecieI 
almost  mvanably  “drives"  immediately  into  the  sandy  substrate  when 
uncovered,  in  contrast  to  Hemiergis  initialis  brookeri  (above). 

The  species  will  bite  when  grasped. 


L eristo  dorsalis.  Fifteen  specimens  were  collected  from  four  localities  (1-7- 
2-6;  3-1;  5-1);  seven  specimens  are  males  with  SVLs  36-49mm  (x=45~ 3’ 
sd=4.72)  and  eight  are  females  with  SVLs  32-57mm  (*=44.4^  5^=7  93)’ 
Three  of  the  females  match  or  exceed  the  size  of  the  largest  male  (i.e  SVL  > 
49mm).  The  smallest  male  is  immature  while  the  remainder  (SVL  46- 
49mm,  Y=47.2,  sd=1.30)  are  mature.  Five  females  of  SVL  32-46mm 
s^=  5-67)  are  non-reproductive  while  the  remaining  three  with 
SVLs  44'57mm  *=52.0,  sd=4.36)  carry  2-3  (*=2.3,  sd=0.58)  enlarging 
ovanan  follicles  (n=2)  or  shelled  oviducal  eggs  (n=l). 


All  specimens  had  the  throat  and  ventral  body  clear. 

Menetia  greyii.  Six  specimens  were  collected  from  three  localities  (1-1-  2-4- 
3-1).  The  one  male,  measuring  29mm  SVL,  seems  mature  (enlarged,  turgid 
gonads,  well  developed  epididymes.  Of  the  five  females  two,  measuring  25 
and  27mm  SVL,  are  immature  (small  ovaries)  and  three,  measurinp  32- 
33mm  SVL  (X=32.3,  sd=0.58)  are  gravid  with  1-2  (x=1.7,  sd=0.58) 
enlarging  ovarian  follicles  (n=l)  or  oviducal  eggs  (n=2).’  All  these 
maturation  and  reproductive  parameters  are  consistent  with  those 
determined  from  much  more  comprehensive  work  on  this  species  from 
localities  north  of  Adelaide  in  eastern  Australia  (Smyth  and  Smith 

1974). 


Morethia  adelaidensis.  A  single  gravid  female  (1)  measures  55mm  SVL  and 
carries  5  enlarging  developing  follicles. 

Morethia  obscura.  Seven  specimens  were  collected  from  four  localities  (2-3; 
3-1;  4-1  and  5a-2).  Four  are  males,  one  immature  with  SVL  30mm  and 
three  mature  with  SVLs  43-47mm  (y=45.3,  sd=2.08).  Three  females 
measure  49-52mm  SVL  (X=50.3,  sd=l .53)  and  each  carries  3  enlarging 
follicles  (n=2)  or  oviducal  eggs  (n=l). 

Tiliqua  rugosa.  Specimens  were  seen  at  two  localities  (1,  2).  The  basic 
colour  pattern  is  brown  with  white  flecks  and  mottling. 
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DISCUSSION. 

The  preceding  observations  indicate  that  in  all  1 2  lizard  species  for  which 
there  were  adequate  samples  (all  except  Undenvoodisaums  milii,  Ctenotus 
brooks i  euclae  and  Tiliqua  rugosa)  the  Roe  Plain  populations  we  surveyed 
were  very  active  in  terms  of  female  egg  production.  All  adult  females  the 
same  size  or  larger  than  the  smallest  reproductively  active  female  found  in 
each  species  carried  vitellogenic  follicles  or  oviducal  eggs  or  young  in  nine 
species  while  a  very  high  proportion  of  similarly  defined  females  were 
reproductively  active  in  the  remaining  three  species  (Hemiergis  initialis 
brookeri  —  89%;  Lerista  picturata  baynesi  —  7096,  and  L.  dorsalis  —  75%. 
This  high  incidence  of  female  reproductive  activity  is  probably  typical  of 
most  lizard  populations  in  late  spring  in  southern  (temperate)  Australia 
(Shine  1985;  Greer  1989). 

The  variation  in  mouth  and  tongue  colour  evident  between  different 
species  of  dragon  suggests  that  this  is  a  potentially  important  taxonomic 
character  in  these  and  perhaps  other  lizards  (e.g.  Storr  1988,  Greer  1989). 
For  this  reason  mouth  and  tongue  colour  should  be  noted  on  living 
specimens  prior  to  their  release  or  sacrifice. 

The  observation  of  the  Ctenophorus  pictus  which  suffered  only  partial 
paralysis  after  being  partially  engorged  by  a  Pseudonaja  affinis  suggests  that 
this  lizard  species  may  have  some  resistance  to  the  venom  of  what  is  likely  to 
be  a  locally  common  predator.  If  this  were  true,  it  would  add  to  those  few 
other  cases  of  Australian  lizard  species  known  to  be  relatively  resistant  to 
the  venoms  of  their  elapid  snake  predators  (Minton  and  Minton  1981). 
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ACACIA  CYPEROPHYLLA  VAR.  OMEARANA, 

A  NEW  VARIETY  OF  “MINNI  RITCHI”  ACACIA 
FROM  THE  P1LBARA  REGION  OF  WESTERN  AUSTRALIA. 

By  B.R.  MASL1N  Western  Australian  Herbarium, 

P.O.  Box  104,  Como,  W.A.  6151 

ABSTRACT 

A  spectacular  new  Pilbara  wattle,  Acacia  cyperophylla  var.  omearana,  is  described  and 
illustrated.  Trees  of  this  variety  are  distinctive  on  account  of  their  orange  to  orange-brown 
“Minni  Ritchi”  bark  and  their  weeping  branchlets  and  foliage. 

INTRODUCTION 

The  purpose  of  this  paper  is  to  formally  describe  a  spectacular  new  variety  of 
the  “Minni  Ritchi”  species  Acacia  cyperophylla  (“Red  Mulga”) .  This  variety 
occurs  in  the  Pilbara  region  of  Western  Australia  where  it  is  known  from 
only  a  single  population. 

“Minni  Ritchi”  is  the  common  name  given  to  a  very  distinctive  type  of  bark 
which  occurs  in  a  small  group  of  Australian  species  of  Acacia  and  is  unique 
on  account  of  its  colour  and  the  manner  in  which  it  exfoliates  from  the 
stems.  “Minni  Ritchi”  bark  varies  in  colour  from  deep  red  to  reddish 
purplish,  reddish  brown,  coppery  or  orange,  and  with  age  it  commonly 
turns  grey  (where  it  may  persist  as  a  stocking  at  base  of  the  main  trunks  as  in 
Acacia  cyperophylla).  The  bark  peels  off  the  trunks  and  branches  in  short, 
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thin,  narrow  shavings  which  curl  back  on  themselves  from  both  ends.  A 
similar  sort  of  bark  occurs  also  in  Eucalyptus  caesia  (see  Brooker  and 
Hopper  1982).  Curiously,  the  base  of  the  main  trunks  on  some  species  of 
“Manzanita”  (Arctostaphylos;  family  Ericaceae)  from  Californian  also 
possess  a  “Minni  Ritchi”  type  of  bark. 

There  are  16  described  “Minni  Ritchi”  species  of  Acacia  in  Australia,  13  of 
which  occur  in  Western  Australia,  namely,  Acacia  chisholmii  (N.T.  and 
Qld),  Acacia  curranii  (Qld  and  N.S.W.),  Acacia  cyperophylla  (W.A.,  N.T., 
S.A.  and  Qld),  Acacia  delibrata  (W.A.),  Acacia  effusa  (W.A.),  Acacia 
ephedroides  (W.A.),  Acacia  fauntleroyi  (W.A.),  Acacia  gracillima  (W.A.), 
Acacia  grasbyi  (W.A.),  Acacia  inophloia  (W.A.:  bark  partially  “Minni 
Ritchi”).  Acacia lysipbloia  (W.A.,  N.T.  and  Qld) ,  Acacia monticola  (W.A., 
N.T.  and  Qld),  Acacia  desmondii  (N.T.:  “Minni  Ritchi”  bark  confined  to 
ends  of  branchlets),  Acacia  oncinophylla  (W.A.),  Acacia  rhodophloia 
(W.A.,  N.T.)  and  Acacia  trachycarpa  (W.A.).  Additionally  there  are  three 
or  four  Western  Australia  “Minnie  Ritchi”  taxa  which  have  as  yet  not  been 
formally  described.  The  W.A.  “Minni  Ritchi”  species  are  found 
throughout  the  drier  parts  of  the  State,  especially  in  the  Kimberley,  Pilbara 
and  north-central  wheatbelt  regions. 

Most  “Minni  Ritchi”  species  occur  in  the  section  Juliflorae,  i.e.  species  with 
multinerved  phyllodes  and  cylindrical  flowering  spikes.  The  only  exception 
to  this  is  Acacia  monticola  which  occurs  in  section  Plurinerves ,  i.e.  phyllodes 
multinerved  and  flowers  in  globular  heads. 

ACACIA  CYPEROPHYLLA 

Acacia  cyperophylla  (“Red  Mulga”)  was  originally  described  in  1864  by  the 
British  botanist  George  Bentham  who  based  the  name  on  two  collections 
made  last  century  by  the  famous  explorers  A.C.  Gregory  and  F.W.L. 
Leichhardt.  However,  as  discussed  by  Pedley  (1978)  it  appears  that  the 
Leichhardt  specimen  is  in  fact  Acacia  curranii  and  was  probably  collected  in 
1844  from  north  of  Miles  in  south-east  Queensland.  The  “true”  Acacia 
cyperophylla  is  represented  by  the  Gregory  specimen  which  was  probably 
collected  in  1858  at  Coopers  Creek  in  the  far  north-west  of  South 
Australia. 

Acacia  cyperophylla  has  a  scattered  distribution  (usually  along  water 
courses)  in  arid  regions  of  south-west  Queensland  and  adjacent  Northern 
Territory  and  South  Australia.  It  occurs  again  much  further  west  in  Western 
Australia  where  it  is  most  common  in  the  station  country  south  of  the 
Hamersley  Range  to  the  Murchison  River.  Recently  it  has  been  discovered 
near  Wiluna  and  also  near  Onslow.  The  distribution  of  typical  Acacia 
cyperophylla  which  is  given  in  Maslin  &.  Pedley  (1982)  needs  to  be  modified 
to  include  the  following  grid  cells:  144, 178, 189, 193,  203  &  207.  The  new 
variety  described  below  occurs  north  of  the  Hamersley  Range  on  grid  cell 
148. 

The  Western  Australian  populations  of  typical  Acacia  cyperophylla  differ 
slightly  from  those  in  eastern  Australia  in  the  following  ways.  Calyx  tube  is 
glabrous  (although  the  lobes  are  fringed  by  minute  white  hairs)  whereas  in 
eastern  Australia  it  is  puberulous;  pods  are  usually  4-5  mm  wide  (very  rarely 
7  mm)  whereas  in  eastern  Australia  they  are  6-8  mm. 

Early  literature  records  of  Acacia  cyperophylla  from  Western  Australia  are 
erroneous.  For  example,  in  1917  J.H.  Maiden  provisionally  referred  a 
flowering  specimen  which  he  collected  from  Comet  Vale  (near  Kalgoorlie) 
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to  Acacia  cyperophylla.  However,  this  was  later  shown  to  be  Amrin  u 
(see  Maslin  1977).  Likewise,  the  specimens  which  Pritzel  (1904)  th^  ^ 
was  Acacia  cyperophylla  is  in  fact  Acacia  linophylla.  In  the  absence  of  °U^  1 
the  specimens  that  Fitzgerald  (1904)  ascribed  to  Acacia  cyperophylT^T^ 
hard  to  say  what  their  true  identity  is.  However,  they  are  certain^  n  >t 
Acacia  cyperophylla  because  Fitzgerald  described  the  calyx  lobes  as  b  ^°o 
spathulate  (in  Acacia  cyperophylla  the  sepals  are  united  to  forma 
gamosepalous  calyx  which  has  short,  more  or  less  triangular  lobes) 

Key  to  varieties  of  Acacia  cyperophylla 
Ultimate  branchlets  and  phyllodes  pendulous;  pods  7-9  mm  wide 
var.  omearana 


Ultimate  branchlets  not  pendulous,  phyllodes  4-/-  erect;  pods  usually  4-5 
mm  wide  (6-8  mm  in  eastern  Australia)  var.  cyperophylla 

Acacia  cyperophylla  var.  omearana  Maslin,  var.  nov. 


Type:  Pilbara  region,  Western  Australia,  3 1  March  1984,  K.  Newbev  1 0004 
(holo:  PERTH;  iso:  AD,  BRI,  CANB,  DNA,  G,  K,  MEL,  MO,  NSW,  NY, 


Figure  1.  Acacia  cyperophylla  var.  omearana.  A.  Pendulous  flowering 
branchlet  with  magnification  of  phyllode  showing  very  fine  nerves  and  few 
hairs.  B.  Seed  showing  reduced  aril.  C.  Legume. 


A  drawn  from  K.  Newbey  10094  (the  type);  B  &.  C  from  P.  Rvan  s  n 
(PERTH  00165182). 


A  var.  cyperophylla  differt  ramulis  et  phyllodiis  pendulis. 

Shapely  trees  4- 1 0  m  tall,  dividing  into  a  few  main  trunks  at  or  near  ground 
level,  the  crowns  spreading  to  4-8  m  across.  Bark  “Minni  Ritchi”,  brilliant 
orange  to  orange-brown  on  trunks  and  upper  branches  and  exfoliating  in 
thin,  narrow  shavings  which  curve  retrorsely  from  each  end,  old  bark  grey 
and  persisting  as  a  stocking  around  the  base  of  the  main  trunks  for  a  distance 
of  about  1-2  m  above  the  ground.  Ultimate  branchlets  pendulous,  slender, 
terete,  glabrous,  without  “Minni  Ritchi”  bark.  Phyllodes  slender,  terete  to 
sub-terete,  a  few  almost  flat,  11-22  cm  long,  1-1.5  mm  wide,  not  rigid, 
mostly  shallowly  incurved,  a  few  more  or  less  straight,  sparsely  4-/- 
appressed-puberulous,  dull  light  green;  finely  multistriate,  the  nerves  close 
together,  scarcely  raised,  obscure  (observe  at  x  10  mag.),  narrowed  at  apex 
into  an  acute,  4V-  pungent  point.  Peduncles  5- 1 0  mm  long.  Spikes  sub-dense 
to  interrupted,  1.5-3  cm  long,  mid-golden.  Bracteoles  minute.  Flowers  5- 

186 


merous.  Calyx  1/2-2/5  length  of  petals,  gamosepalous,  very  shortly  divided 
into  triangular,  rather  sparsely  fimbriolate,  non-thickened  lobes,  calyx  tube 
nerveless  and  glabrous.  Petals  c.  1.5  mm  long,  glabrous.  Pods  linear,  4-13  cm 
long,  7-9  mm  wide,  +/-  sub-woody,  straight  or  slightly  curved,  flat, 
straight-edged  or  slightly  constricted  between  seeds,  glabrous,  obscurely 
longitudinally  nerved  or  wrinkled,  margins  flattened  and  1-2  mm  wide  on 
each  valve.  Seeds  longitudinal  in  the  legume,  oblong  to  elliptic,  7-10  mm 
long,  5-6  mm  wide,  flat,  dark  brown  except  areolar  area  often  yellowish, 
slightly  shiny;  areole  sub-central,  uv”-  or  “u”-shaped,  open  towards  the 
hilum,  c.  1  mm  long  and  0.5  mm  wide;  funicle  slightly  expanded  into  a  small 
aril. 

Distribution .  North-west  Western  Australia  in  the  Fortescue  Botanical 
District  (1 :  250  000:  F51-05).  Known  from  only  a  single  popuation  in  the 
eastern  Pilbara,  north  of  the  Hamersley  Range. 

This  locality  is  well  north  of  the  main  occurrence  of  var.  cyperophylla  in 
W.A.  which  is  mostly  restricted  to  watercourses  south  of  the  Hamersley 
Range. 

Other  specimens  seen.  Type  locality,  D.  O’Meara  s.n.  (PERTH  00165190 
&.  00875899),  P.  Ryan  s.n.  (PERTH  00165174,  00165182,  00165247  & 
00165255),  L.  Thomson  LXT  1151  (PERTH). 

Habitat .  Grows  along  drainage  lines  in  variably-drained,  stony,  skeletal, 
sandy  alluvium  (pH  6-7)  within  Eucalyptus  camcddulensis  Open  Low 
Woodland. 

Affinities.  The  main  characters  which  distinguish  var.  omearana  from  the 
typical  variety  of  Acacia  cyperophylla  are  its  pendulous  branchlets  with 
slender,  weeping  phyllodes.  This  distinctive  habit  (which  is  the  same  as  in 
some  forms  of  Acacia  aneura)  is  retained  in  cultivated  plants  resulting  from 
seeds  gathered  in  the  wild. 

The  new  variety  is  related  to  another  “Minni  Ritchi”  taxon  (of  uncertain 
rank  but  which  may  ultimately  prove  to  be  a  variety  of  Acacia  cyperophylla ) 
which  is  known  from  only  a  single  granite  hill  in  the  eastern  Pilbara  (about 
100  km  to  the  NW  of  var.  omearana).  Additional  to  its  had  tat,  this  taxon 
can  be  readily  disringuished  from  var.  omearana  in  the  field  by  its  non- 
pendulous  phyllodes  and  branchlets  and  its  trunks  which  lack  the  basal 
stockings  of  old  grey  bark. 

Common  name.  “Weeping  Red  Mulga”  or  “Omeara’s  Red  Mulga”  are 
suggested  as  suitable  vernacular  names  for  this  variety.  “Red  Mulga”  should 
be  retained  for  the  typical  variety. 

Cultivation.  On  account  of  its  brilliant  orange  to  orange-brown  “Minni 
Ritchi”  bark  and  its  willow-like  pendulous  foliage  this  new  variety  has 
enormous  horticultural  potential  as  an  ornamental  for  inland  areas. 

Conservation  status.  The  only  known  population  of  var.  omearana 
contains  less  than  100  plants.  The  population  extends  for  about  1  km  along 
a  seasonally  dry  watercourse  and  occurs  in  an  area  of  extensive  mining  and 
exploration  activity.  Therefore,  based  on  current  information  the  new 
variety  is  classified  as  2E(k)  using  the  criteria  of  Briggs  and  Leigh  (1988). 
Furthermore,  it  has  been  placed  on  the  the  Department  of  Conservation 
and  Land  Management’s  Priority  Flora  List  as  a  Priority  1  taxon.  This  means 
that  it  is  in  need  of  survey  in  order  to  assess  whether  or  not  it  should  be 
placed  on  the  State’s  Declared  Rare  Flora  Schedule. 

187 


Etymology .  Named  after  Denis  O’Meara  who,  around  1980,  drew 
attention  to  this  spectacular  plant.  Denis  has  undertaken  a  number™! 
surveys  to  determine  the  geographic  range  of  the  new  variety.  He  has 
successfully  brought  it  into  cultivation  in  his  extensive  native  nl 
arboretum  at  Marble  Bar.  piant 
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ABSTRACT 

Germination  in  37  Casuarina  (including  Allocasuarina)  species  was 
studied  and  the  results  compared  with  previous  records.  The  nature  of  a 
mesocarpic  water-absorbing  structure  at  the  casuarina  samara  is  discussed 
and  two  simple  methods  for  germination  are  proposed. 


INTRODUCTION 

The  germination  of  casuarina  seed  (samaras)  is  considered  to  be  relatively 
easy  (Elliot  <Sc  Jones  1982).  Turnbull  and  Martensz  (1982,  1983) 
recommended  a  three-month  post-ripening  period  before  sowing,  with 
most  species  benefitting  from  daily  exposure  to  light  during  germination. 
Kuo  (1984)  reported  that  a  24-hour  soaking  in  running  water  improved 
the  germination  of  two  species.  On  the  other  hand,  cold,  moist 
stratification  was  found  to  confer  no  apparent  advantage  to  the 
germination  of  C.  cunninghamiana  (jakimova  1965). 

Previous  germination  substrata  range  from  filter  paper  (Clemens  et  al. 
1983),  plastic  sponge  strips  overlain  by  filter  paper  (Turnbull  &  Martensz 
1982),  river  sand  (Chuk  1983),  coarse  sand  (Reddell  &  Bowen  1985),  a 
saw-dust/sand  mixture  (Kuo  1984),  perlite  (Torrey  1976),  vermiculite 
(Shepherd  &  El-Lakany  1983)  to  an  unspecified  “open,  well-drained” 
medium  (Elliott  &  Jones  1982). 

Once  wet,  the  samaras  of  many  species  become  sticky  due  to  the  presence 
of  a  water-absorbing  structure,  the  exact  nature  of  which  has  been  variously 
reported.  It  was  first  recorded  as  a  mucilaginous  gel  (Mott  (Sc  Groves  1981) 
and  later  as  an  elaborate  polysaccharide  (Turnbull  &  Martensz  1982).  In 
addition,  the  structure  was  located  on  the  testa  by  several  authors  (Turnbull 
(Sc  Martensz  1982;  Langkamp  (Sc  Plaisted  1987). 

The  aims  of  this  study  were  to  explore  simpler  germination  methods  in  the 
sense  of  reducing  the  cost  of  labour  or  equipment,  and  to  compare  the 
present  results,  particularly  the  time  required  for  germination,  with 
previous  reports.  The  nature  of  the  water-absorbing  structures  on  the 
samara  was  also  investigated. 

Although  Johnson  (1980,  1982,  1988)  and  Wilson  and  Johnson  (1989) 
have  divided  Casuarina  sens.  lat.  into  four  genera:  Casuarina, 
Allocasuarina,  Gymnostoma  and  Ceuthostoma,  studies  by  Dilcher  et.  al. 
(1990)  and  Hwang  (1989)  have  failed  to  clearly  distinguish  Allocasuarina 
from  Casuarina  for  a  range  of  micromorphological  and  seedling  characters. 
For  this  reason,  those  species  referred  by  Johnson  to  Allocasuarina  have 
been  retained  here  as  Casuarina. 


MATERIALS  AND  METHODS 

Seeds  of  105  specimens  were  obtained  from  various  sources  (see 
Appendix).  A  gauze-covered  beaker  of  seeds  was  placed  overnight  under 
running  tap  water,  then  the  seeds  were  spread  on  a  wet  fibrous  pad  (Figure 
1).  They  were  placed  in  a  glasshouse  under  natural  lighting,  and  an 
evaporative  air  cooler  was  automatically  activated  when  the  temperature 
reached  30°.  The  number  of  days  to  first  germination  was  recorded,  where 
germination  was  defined  as  the  emergence  of  the  radicle  (Turnbull  (Sc 
Martensz  1982). 
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Samara  Appendages 

Material  of  the  water-absorbing  structure  was  removed  from  the  samara,  of 
each  species,  moistened  with  distilled  water,  and  mounted  under  /lick 
transmission  microscope.  *  1 


Germination 


RESULTS 


The  time  to  the  first  germination  for  each  specimen  is  listed  in  the 
Appendix.  In  general,  the  time  recorded  by  Kullmann  (1981)  was  longer 
°™et  reports  (Table  1)  although  the  difference  was  only  significant 

Maori0’05  forfour  of, the  sPecies-  The  results  from  Turnbull  and  Martensz 
UVoZ;  are  similar  to  the  present  study  for  comparable  species. 


Three  medium-relevant  factors  affect  the  germination  of  casuarinas:  water 
air  and  light,  band  or  sandy  media  have  only  the  advantage  of  air  sunnlv’ 
whereas  vermiculite  and  analogous  materials  have  the  advantage  of  both 
water  and  air.  Filter  paper  has  all  the  above  advantages  plus  ease  of 
observation  but  if  placed  in  a  closed  petri  dish,  the  chance  of  fungal  attack 
is  enhanced.  In  contrast,  if  the  petri  dish  is  left  open,  then  there  will  be 
problems  with  water  supply. 

In  the  present  study  we  used  the  design  shown  in  Figure  1  which 
incorporates  every  advantage.  It  is  suggested  that  the  wooden  board  (Figure 
1 ;  plastic  can  be  used  if  there  are  no  chemical  exudates)  covers  as  much  of 
the  water  surface  as  possible  to  reduce  evaporation  (the  size  shown  in 
Figure  1  is  for  convenience  of  illustration).  The  plastic  tray  should  ideally 
be  black  to  reduce  algal  growth  in  the  water.  The  wick/pad  can  be  made  of 
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Table  1.  Days  to  the  first  germination  of  Australian  casuarinas 


Species 

This 

Study 

Kullmann  Turnbull  & 

(1981)  Martensz 

(1982) 

*2c 

df 

P 

Costuirirut 

acuaria 

18 

18 

- 

0.03 

1 

n.s 

acutivalvis 

10.3 

14 

14 

0.72 

2 

n.s 

campestris 

6.5 

14 

8 

3.31 

2 

n.s 

comiculata 

14.3 

16 

7 

0.16 

1 

n.s 

cristata 

cunmnghaxmcma 

9.7 

7 

0.90 

2 

n.s 

ssp.  cunninghamiana 
cunninghamiana 

5 

5 

0.03 

1 

n.s 

ssp.  miodon 

6 

14 

- 

- 

- 

- 

decaisneana 

4 

5 

7.91 

2 

0.05 

decussata 

14 

20 

14 

1.50 

2 

n.s 

diels'uxna 

4 

11 

5 

4.23 

2 

n.s 

distyla 

6.7 

■ 

- 

- 

- 

- 

cquiseti  folia 

15 

20 

5.5 

10 

3.52 

1 

n.s 

frasertana 

18.5 

3.60 

2 

n.s 

xldiu.il 

helrruii 

10.3 

- 

7 

0.31 

1 

n.s 

8 

16 

3.38 

1 

n.s 

huegeliana 

5.5 

14 

7 

4.66 

2 

n.s 

humilis 

7 

14 

7  , 

5.83 

2 

n.s 

inophloia 

6 

18 

- 

- 

lehmanniana 

11.7 

7 

4.98 

2 

n.s 

littoral  is 

5.9 

- 

5 

0.00 

1 

n.s 

leuhmannit 

8 

7 

0.00 

1 

n.s 

microstachya 

6 

•2 

- 

9.48 

1 

0.01 

monilifera 

9 

- 

- 

- 

- 

muelleriana 

13.4 

' 

- 

- 

- 

ruirui 

9 

* 

- 

- 

- 

obesa 

7 

*17 

5 

8.56 

2 

0.05 

olisodon 

7 

- 

- 

- 

- 

paludosa 

9.7 

* 

' 

- 

- 

paradoxa 

pinaster 

10 

17 

20 

- 

0.43 

1 

n.s 

pusilla 

13.7 

*22 

- 

6.32 

- 

- 

scleroclada 

9 

* 

1 

0.05 

striata 

11.2 

- 

- 

- 

- 

« 

tessellata 

9.3 

17 

14 

2.24 

2 

n.s 

thuyoides 

11 

14 

0.64 

1 

n.s 

torulosa 

7 

- 

5 

0.08 

1 

n.s 

trichodon 

9 

18 

- 

3.70 

1 

n.s 

verticillaui 

*  significantly  different 
x2c  using  Yate’s  correction 

6.3 

1  (Zar  1984). 

7 

0.22 

1 

n.s 

any  fibrous  material  (such  as  cheese  cloth) ,  as  long  as  its  thickness  ensures  a 
good  water  supply  on  hot  days.  An  extra  advantage  of  this  design  is  that  the 
large  amount  of  water  acts  as  a  temperature  buffer  by  absorbing  heat  during 
the  day  and  releasing  it  during  the  night  when  the  temperature  is  lower. 
Although  different  species  have  different  optimal  germinating 
temperatures  (Turnbull  Si  Martensz  1982),  in  general  most  species  will 
germinate  without  special  treatment. 

An  interesting  germination  feature  observed  during  this  study  involved 
germinating  seeds  under  water.  Many  of  the  species  tested  were  found  to 
germinate  successfully  under  water,  and  this  method  may  prove  to  be  one 
of  the  most  efficient,  although  further  study  is  needed.  The  main  problem 
with  this  method  is  that  the  seedlings  need  to  be  removed  from  the  water  as 
soon  as  possible.  How  long  they  can  stay  in  water  after  germination  is  still 
uncertain,  although  seedlings  with  a  10mm  taproot  were  still  alive. 

DISCUSSION 

Samara  Appendages 

The  water^absorbing  structure  was  found  to  occur  mainly  around  the 
transition  zone  between  the  wing  and  nutlet,  and  microscope  examination 
revealed  numerous  coiled  fibres  superficially  resembling  tubular  worms 
(Figure  2).  It  is  this  hollow  tube  which  holds  the  water.  When  tom,  the 
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fibres  uncoil  at  the  torn  ends.  As  Casuarina  “seeds”  are  samaras,  the  “seed 
coat”  and  thus  the  fibres  are  of  mesocarpic  origin.  Ladd  (1989)  in  an 
independent  study  also  reached  this  conclusion. 

Mott  &.  Groves  (1981)  postulated  that  the  fibres  help  with  seedling 
anchorage,  and  we  suggest  that  they  also  help  to  detach  the  wing,  which  is 
not  required  during  germination.  The  wing,  in  addition  to  its  role  in 
airborne  dispersal  agent,  also  acts  as  a  flotation  device  if  the  seed  lands  on 
water. 
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The  amount  of  fibres,  and  the  coil  shape  also  appear  to  have  some  use  as 
taxonomic  characters.  Species  from  arid  regions  appear  to  have  more  fibres. 
However,  the  taxonomic  usefulness  of  the  samara  fibres  requires  further 
study. 
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Appendix 


Part  1.  List  of  seed  specimens;  species  marked  with  * 
Wilson  and  Johnson  (1989)  in  Allocasuarina. 


are  placed  by 


Species  Name 


Casuarina 

*acuaria 

*acutivalvis 


*campestris 
**ssp.  campestris 
*ssp.  eriochlayms 
*ssp.  grossa 
*comiculata 


cristata 


cunninghamiana 
ssp.  cunninghamiana 
ssp.  miodon 
decaisneana 


*decussata 

*dielsiana 


No.  in  Seed  Source 
this  Study 

Source/ 

Collection 

Number 


60 

NSS(l) 

23 

Kings  Park 

71 

TSC 

72 

TSC(2) 

24 

Kings  Park 

73 

TSC 

74 

TSC 

75 

TSC 

25 

Kings  Park 

76 

TSC 

77 

TSC 

61 

NSS 

92 

TSC 

93 

TSC 

1-6 

YH(3) 

45 

NT  Herb. 

62 

NSS 

78 

TSC 

79 

TSC 

80 

TSC 

81 

TSC 

82 

TSC 

83 

TSC 

Locality 

(lat.-long) 


WA 

WA 

31.5- 118.1,  WA 

32.5- 118.5,  WA 
WA 

31.39-117.254,  WA 
29.56-121.7,  WA 
32-121.4,  WA 
WA 

32.5- 118.48,  WA 
31.7-120.12,  WA 
WA 

28.29-150.27,  QLD 
31.43-148.4,  NSW 

Monash  campus,  VIC 

NT 

? 

23.45-132.41,  NT 
22.48-131.57,  NT 

34.3- 116,  WA 
34.59-117.16,  WA 

29.3- 117.1,  WA 
29.17-116.53,  WA 
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*distyla 

55 

JGC(4)354 

Pretty  Beach,  NSW 

84 

TSC 

0-100,  NSW 

85 

TSC 

0-100,  NSW 

equisetifolia 
ccn  ir\rnr\/i 

63 

94 

NSS 

TSC 

7 

23.13-150.48,  QLD 

ssp.  equisetifolia 

95 

96 

TSC 

TSC 

16.41-145.35,  QLD 
11.36-1 10.37,  Thailand 

97 

TSC 

19-110,  China 

*fraseriana 

glauca 

helmsii 

26-7 

104-7 

Kings  Park 
YH(3) 

WA 

Monash  campus,  VIC 

86 

TSC 

31.5-118,  33,  WA 

87 

TSC 

32.1-121,47,  WA 

*huegeliana 

28 

Kings  Park 

WA 

39 

DS(5) 

Ravensthorpe,  WA 

*humilis 

29 

Kings  Park 

WA 

37 

DS 

Esperance,  WA 

*inophloia 

34 

PIF (6) 2224 

mundubbera,  QLD 

*lehmanniana 

30 

Kings  Park 

WA 

36 

DS 

Esperance  N.,  WA 

120 

NSS 

WA 

*littoralis 

10 

JGC  283 

Tynong,  VIC 

11 

JGC  277 

Tooradin  NW.,  VIC 

20 

PIF  2146 

Mt  Perry,  QLD 

35 

PIF  2204 

Mundubbera,  QLD 

50 

JGC  339 

Toohey  Forest,  QLD 

52 

JGC  351 

L  Munmorah  Res.,  NSW 

53 

JGC  352 

L  Munmorah  Res.,  NSW 

56 

JGC  355 

Nowra  S.  NSW 

*luehmannii 

88 

TSC 

16.43-145.2,  QLD 

89 

TSC 

16.49-145.23,  QLD 

*microstachya 

31 

Kings  Park 

WA 

*monilifera 

64 

NSS 

7 

*muelleriana 

12 

JGC  291 

Halls  Gap  S.W.,  VIC 

47 

JGC  310 

Meningie  E.,  VIC 

49 

JGC  312 

Keith  S.,  SA 

112-3 

YH(3) 

Monash  campus,  VIC 

115 

JGC  s.n. 

Grampians,  VlC 

*nana 

65 

HGK(7) 

NSW 

*obesa 

66 

NSS 

WA 

98 

TSC 

29.5-117.27,  WA 

99 

TSC 

26.34-120.3,  WA 

oligodon 

58 

FCPNG(8) 

Marawaka,  PNG 

*paludosa 

13 

JGC  292 

Halls  Gap  NE,  VIC 

14 

JGC  s.n. 

VIC 

15 

JGC  281 

Dalar,  VIC 

*paradoxa 

116 

JGC  s.n. 

Grampians,  VIC 

* pinaster 

32 

Kings  Park 

WA 

67 

NSS 

WA 

*pusilla 

117 

JGC  s.n. 

Grampians,  VIC 

118 

JGC  292 

Grampians,  VIC 

119 

JGC  s.n. 

Grampians,  VIC 

*scleroclada 

68 

NSS 

WA 

*  striata 

40-4 

BGA(9) 

Kangaroo  Is.,  SA 

*tessellata 

69 

NSS 

WA 

90-1 

TSC 

29.28-117.18,  WA 

*thuyoides 

38 

DS 

Esperance  N.,  WA 

*torulosa 

16 

JGC  s.n. 

VIC 

21 

PIF  2113 

Mt  Perry,  QLD 

22 

PIF  s.n. 

Cooloola,  QLD 

101-3 

YH(3) 

Monash  Campus,  VIC 

195 


*trichodon 

*verticillata 


70  NSS 
1 08- 1 1  YH(3) 
108'  1 1  YH(3) 


WA 

Monash 

Monash 


campus,  VIC 
campus,  VIC 


(1)  NSS  -  Nindethana  Seed  Service,  Woogenilup,  WA 

(2)  TSC  '  Tree  Seed  Centre,  CSIRO,  Canberra 

(3)  YH  -  Y.H.  Hwang,  Monash  University 

(4)  JGC  -  J.G.  Conran,  Monash  University 

(5)  DS  -  Dianne  Simmons,  Victoria  College 

(6)  PIF  -  P.l.  Forster,  University  of  Queensland 

(7)  HGK  -  H.G.  Kershaw  Co.,  Terry  Hills,  NSW 

(8)  FCPNG  '  Forest  Commission,  Papua  New  Guinea 

(9)  BGA  '  Botanic  Garden,  Adelaide 
NSW  =  New  South  Wales 

QLD  =  Queensland 
TAS  =Tasmania 
WA  =  Western  Australia 
NT  =Northern  Territory 
SA  =South  Australia 
VIC  =Victoria 
PNG  =Papua  New  Guinea 


Part  II.  Time  period  to  the  first  germination. 


Specimen 

Number 

Days 

Specimen 

Number 

Days 

Specimen 

Number 

Days 

1 

5 

43 

9 

84 

7 

2 

5 

44 

11 

85 

7 

3 

5 

45 

6 

86 

10 

4 

5 

47 

16 

87 

6 

5 

5 

49 

12 

88 

8 

6 

5 

50 

8 

89 

8 

10 

6 

52 

6 

90 

6 

11 

7 

53 

5 

91 

6 

12 

15 

55 

5 

92 

9 

13 

12 

56 

5 

93 

9 

14 

11 

58 

7 

94 

15 
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DRAGONFLIES  FROM  THE  WESTERN  KIMBERLEY  REGION 

By  DAVID  J.  THOMPSON,  Department  of 
Environmental  &  Evolutionary  Biology, 

The  University,  P.O.  Box  147,  Liverpool,  L69  3BX,  U.K. 

INTRODUCTION 

This  paper  provides  a  list  of  the  dragonflies  and  damselflies  (Odonata) 
collected  during  a  five  week  visit  to  the  west  of  the  Kimberley  region  in 
April/May  1988.  Information  on  habitats,  local  abundance,  national 
distributions  and  some  comments  on  the  ecology  and  behaviour  of  some  of 
the  more  interesting  species  are  also  presented.  The  visit  was  made  between 
7  April  and  13  May  1988  as  part  of  the  Kimberley  Research  Project,  an 
Anglo- Australian  multi-disciplinary  project  designed  to  investigate  aspects 
of  the  biology  and  geomorphology  of  the  region.  The  study  area  contained 
parts  of  the  Oscar,  Napier  and  King  Leopold  Ranges  and  extended  from 
Fitzroy  Crossing  (125°  32’E,  18°  ITS)  in  the  south  and  east,  to  Lennard 
River/Gibb  River  Road  (124°  45’E,  17°  24’S)  in  the  west,  and  Beverley 
Springs  (125°  28’E,  16°  43’S)  in  the  north. 

SPECIES  AND  DISTRIBUTIONS 

A  total  of  32  species  was  collected,  of  which  14  were  damselflies  (Sub- 
Order  Zygoptera)  and  1 8  were  dragonflies  (Sub-Order  Anisoptera).  Tible 
1  lists  the  species  and  the  habitat  types  from  which  they  were  collected, 
together  with  a  rough  index  of  abundance.  Watson  (1974)  listed  53  species 
of  odonates  from  the  Kimberley  region,  and  Watson  (1977)  added  a 
further  4  species.  Four  species  were  collected  which  did  not  appear  among 
the  57;  they  were  Agriocnemis  argentea,  Argiocnemis  rubescens,  Austroagrion 
pindrina  and  Austrostictafieldi.  Of  these,  the  first  two  have  been  recorded  in 
the  Kimberley  region  since  1977  (Dr.  J.A.L.  Watson,  pers.  comm.),  but  the 
third,  Austroagrion  pindrina,  is  the  first  record  of  this  species  outside  the 
Pilbara  region.  A  mating  pair  was  collected  in  Brooking  Gorge  in  the  Oscar 
Range  (125°  32’E,  18°  TS)  on  18  April.  A  long  series  of  Austrosticta  was 
collected.  The  specimens  were  essentially  A.  fieldi,  but  tended  to  bridge  the 
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gap  between  this  species  (described  from  Tennant  Creek,  NT)  and  A  s 
described  from  the  Kimberley.  The  series  may  help  to  resolve  the  stat^0^ 
the  two  names  (Dr.  J.A.L.  Watson,  pers.  comm.).  One  further  interest 
distributional  record  was  that  of  Austro gomphiis  tumeri ,  single  individ 
of  which  were  seen  on  two  permanent  streams  in  the  King  Leopold  Ra  Ua  s 
This  species  is  not  uncommon  in  Northern  Territory  and  parts 
Queensland,  but  only  two  other  specimens  are  known  from  the  Kimbe  1 
region  (Watson  1991).  leV 


Table  1 .  List  of  species  collected  in  west  Kimberley  7  April- 1 3  May  1 988  by  habitat  to 
with  a  rough  index  of  abundance:  1  =very  rare  «  5  individuals  seen),  2=uncommon  Jj,  . r 
suitable  habitat,  3=usually  present  in  low  numbers  at  suitable  habitat,  4=fairly  comm  ^  -n 
suitable  habitat,  5=very  common  (includes  some  species  present  wherever  th*»r  °n  ln 
freshwater).  re  w»s 

Permanent 
streams/ 
rivers 


COENAGRIONIDAE 
Agriocnemis  argentea  Tillyard  2 

A.  pygmaea  (Rambur) 

Argiocnemis  rubescem  Selys  3 

Austroagrion  u-atsom 
Lieftinck  3 

A.  exclamationis  Campion  2 


A.  pindrina  Watson 
Ischnura  aurora  (Brauer) 
Pseudagrion  aureofrons 
Tillyard 


P.  ignifer  Tillyard  3 

P.  microcephalum  (Rambur)  3 

ISOSTICTIDAE 

Austrosticta  fieldi  Sjostedt  4 

PROTONEURIDAE 
Nososticta  kalumburu 
Watson  <Sc  Theischinger  4 

N.  liveringa  Watson 
&  Theischinger  2 

LESTIDAE 


AwstTolcstes  insularis  Tillyard 
AESHNIDAE 
Gynacantha  sp.  ‘n1 
Hemianax  pa  [mens  is 
(Burmeister) 

GOMPHIDAE 
Austrogomphus  tumeri 
Martin  . 

CORDULIIDAE 

Hemicordulia  intermedia 
(Selys)  4 

LIBELLULIDAE 
Aethriamanta  circumstigmata 
Selys 

Diplacodes  bipunctata 
(Bauer) 

D.  haematodes  (Burmeister)  5 

Nannodiplax  rubra  Brauer  5 

Neurothem is  stigmatizans 
(Fabricius) 

Orthetrum  caledonicum 
(Brauer)  5 

O.  migratum  Lieftinck  5 

Pantala  flavescens  (Fabricius) 


Riverine  Ponds 

pools  &. 

lagoons 


2 

3 


2 

1 

4  4 

3 

2 


3 


2 


caves 

3  4 


4 


2 

5  5 

5  4 

4 

3 

5  5 
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Potamarcha  congener 
(Rambur) 

Rhodothemis  lieftincki  Fraser 
Rhyothcmis  braganzci  Karsch 
Trapezosiigma  loewii 
(Kaup  in  Brauer) 

Urothemis  aliena  Selys 
Zyomma  elgneri  Riss 


2 

3 

3 

4  5 
2 

2  2 


The  Kimberley  region  has  one  endemic  damselfly,  the  protoneurid 
bJososticta  kalumburu.  This  species  was  locally  common  in  its  preferred 
habitat  of  narrow,  fast-flowing,  permanent  streams,  hlososticta  liveringa  was 
also  found  in  the  region,  occasionally  along  the  same  water  courses  as  its 
congener.  However,  N.  liveringa  was  invariably  found  in  lagoons  or  very 
slow-moving  waters.  The  two  species  were  seen  together  on  one  occasion, 
basking  in  the  early  evening  sunshine. 

ECOLOGY  AND  BEHAVIOUR 

The  unnamed  Gynacantha  species  referred  to  in  Tible  1  is  common  in 
overhangs  from  the  west  Kimberley  through  the  Northern  Territory  to 
north  Queensland  (Watson  1974,  1977;  Watson  et  ai  1991).  Bailey  & 
Richards  (1975)  reported  taking  the  same  species  from  caves  in  the  Prince 
Regent  River  Reserve.  They  found  it  in  large  numbers  through  the  day 
resting  on  cave  ceilings.  Nothing  was  known  about  the  breeding  sites  of  the 
species  until  two  exuviae  were  found  in  Old  Napier  Downs  Cave  in  a 
rimstone  pool  (Thompson  1989).  It  is  not  possible  to  be  certain  that  the 
eggs  were  laid  in  this  pool,  or  were  washed  in,  but  the  larvae  undoubtedly 
completed  their  development  there,  presumably  feeding  on  the  gammarid 
shrimps  present.  It  is  highly  unlikely  that  Gynacantha  sp.  4n’  is  an  obligate 
cave  breeder. 

Nososticta  kalumburu  is  an  unusual  damselfly.  Males  occupy  small  (<1.5m 
diameter)  territories  along  narrow  streams  and  defend  them  against 
conspecifics.  They  exhibit  courtship  behaviour  in  which  the  brown  patches 
on  the  wings  of  the  males  (c/.  Watson  &.  Theischinger  1984)  are 
prominently  displayed.  The  females  oviposit  in  tandem  and  continue  to  do 
so  throughout  the  oviposition  bout.  However,  if  the  pair  is  undisturbed 
during  oviposition,  the  male  may  leave  the  female  to  oviposit  alone.  Males 
that  leave  their  partners  risk  losing  paternity  of  the  last  of  the  current  batch 
of  eggs,  but  have  the  advantage  of  spending  less  time  in  tandem  when  they 
are  more  vulnerable  to  predators.  They  are  also  able  to  spend  more  time  on 
territory  and  have  the  opportunity  to  attract  more  incoming  females.  This 
plasticity  in  oviposition  behaviour  has  not  previously  been  reported  in 
damselflies. 

Argiocnemis  rubescens  is  also  an  unusual  damselfly.  Typical  coenagrionid 
damselflies  copulate  for  20-30  min,  then  oviposit  in  tandem.  Copulation  is 
presumably  lengthy  in  order  that  the  male  has  the  chance  to  remove  sperm 
from  the  storage  organs  of  the  female  before  inserting  his  own  (see 
Thompson  1988  for  review).  However,  mean  copulation  time  in  A. 
rubescens  was  <3  min  and  the  female  oviposited  alone  in  the  stems  of  water 
lilies  straight  afterwards.  The  mating  system  of  A.  rubescens  is  not  clear.  It  is 
possible  that  males  are  territorial  (unusual  in  coenagrionids)  and  the  female 
oviposits  in  the  male’s  territory;  this  would  account  for  the  absence  of 
contact-guarding  during  oviposition  (males  essentially  defend  the 
oviposition  site  not  the  female).  Another  possibility  is  that  the  penis 
morphology  is  different  from  that  of  other  coenagrionid  damselflies  and 
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that  it  is  more  like  the  sperm-packing  dragonflies.  The  reproductiv 
of  this  species  clearly  warrants  further  study. 
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INTRODUCTION 

Between  26  November  and  3  December,  and  10-11  December  1988, 
terrestrial  vertebrates  were  surveyed  in  an  area  north-east  of  Mt.  Walton  in 
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the  Western  Australian  goldfields.  This  area  is  of  particular  interest  for  two 
reasons.  Firstly,  it  is  the  preferred  site  for  the  Integrated  Hazardous  Waste 
Disposal  Facility  to  be  owned  and  operated  by  the  Health  Department  of 
Western  Australia.  Secondly,  the  area  has  not  been  previously  surveyed, 
and  is  apparently  little  disturbed  by  human  influence. 

THE  STUDY  AREA 

The  survey  area  (30°  23’  S,  120°  09’  E)  is  located  on  vacant  crown  land 
18.5km  NNE  of  Mt.  Walton  and  about  50km  due  north  of  the  Perth' 
Kalgoorlie  rail  line  (Figure  1).  The  area  is  on  a  slightly  raised  plateau  500m 
above  sea  level,  and  is  situated  in  a  region  of  flat  to  gently  undulating  plain. 
Geologically,  this  region  is  part  of  the  Yilgam  block,  with  granitic  rocks  and 
intervening  greenstone  belts,  that  contain  a  variety  of  volcanic  and 
metamorphic  sedimentary  rocks.  Surface  soils  at  the  survey  area  are  yellow 
sand  or  sand  and  gravel  with  sand  predominating  on  the  western  section 
(Figure  1). 

The  climate  is  typical  of  the  southern  semi-arid  zone,  with  mean  maximum 
temperatures  in  January  of  34  °-360C  and  minima  in  July  of  4-5  °C.  Rainfall 
averages  259mm  a  year  (mean  for  the  three  nearest  weather  stations  at 
Kalgoorlie,  Menzies  and  Southern  Cross;  Bureau  of  Meteorology  1988). 

The  vegetation  of  the  region  and  of  the  survey  area  has  been  characterized 
by  Beard  (1972)  as  the  Jaurdi  system.  Acacia  resinomarginea  is  the 
dominant  plant  species  on  the  survey  area,  and  provides  a  relatively 
continuous  shrub  cover.  Tall  trees  are  mostly  absent,  but  low  mallee-form 
eucalyptus  (E.  leptopoda  and  E.  oldfieldii )  occur  sparsely  on  sandy  soils  or  in 
occasional  stands.  Occasional  Choretrum  glomeratum  and  Callitris  preissii 
occur  as  small  shrubs  on  gravel  soils.  Other  plant  genera  characteristic  of 
sand  plains  in  this  part  of  the  goldfields  are  conspicuously  absent  or  very 
sparse  at  the  survey  area  (e.g.  Melaleuca,  Plechtrachne,  Lepidobolus,  Hakea, 
Grevillea,  Baeckea,  Phebalium )  (Newbey  &Hnatiuk  1985).  The  vegetation 
is  structurally  homogeneous,  probably  as  a  result  of  fires  that  swept  the 
survey  area  in  1979.  In  early  1988,  three  parallel  east-west  tracks  were 
bulldozed  at  1km  intervals  across  an  access  track  that  allows  entry  to  the 
area.  The  northem-and  southern-most  of  these  latter  tracks  extend  for 
1  km  either  side  of  the  access  track;  the  central  one  extends  2km  either  side 
(Figure  1). 

SURVEY  METHODS 

Between  10  and  20  PVC  pitfall  traps  (15cm  wide,  50cm  deep)  were  set  up 
5m  apart  in  lines  at  1 5  points  over  the  survey  area  (Figure  1 ) .  Flywire  drift 
fences  were  established  along  eight  of  the  lines  (Friend  et  al.  1989).  Pits 
were  baited  by  smearing  mutton  fat  around  pit  rims  as  well  as  on  the 
adjacent  drift  fence. 

Two  types  of  metal  traps  were  also  used.  Elliott  folding  metal  traps  (33  x  lOx 
10cm)  were  set  in  three  lines,  each  comprising  33-34  traps,  on  the  western 
half  of  the  survey  area.  These  were  placed  10-1 5m  apart  under  shrubs  or 
other  cover,  and  were  baited  with  a  mixture  of  rolled  oats,  peanut  butter 
and  honey.  Tomahawk  wire  cage  traps  (45  x  15  x  16cm)  were  set  in  two 
lines,  each  comprising  1 5  traps,  on  the  eastern  and  western  sides  of  the  main 
access  track.  These  were  placed  10- 15m  apart  under  shrubs,  and  baited 
with  bread  and  peanut  butter.  Trapping  effort  during  the  survey  totalled 
360  trap  nights  (520  trap  days)  for  the  metal  traps  and  900  trap  nights 
(1060)  for  the  pitfall  traps. 
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Fig.  1 .  The  survey  area,  showing  trapping  points,  access  tracks  and  surface  geology.  Inset  shows 
the  regional  location. 


Spotlighting  for  geckos  was  carried  out  in  all  parts  of  the  survey  area  using 
headlamps  with  dull  white  light.  Raking  was  also  carried  out  to  detect  small 
burrowing  reptiles. 

Hand  searching  involved  removal  of  bark  flakes  from  trees,  digging  out  of 
burrows,  and  examination  of  logs  and  piles  of  debris.  Spotlighting  and 
searching  occupied  approximately  40  hours  during  the  survey.  Predator 
droppings  were  collected  opportunistically  and  analysed  for  vertebrate 
remains.  Reptilian  remains  were  identified  by  reference  to  specimens 
collected  at  Bungalbin  Hill,  45km  WNW  of  the  survey  area,  mammalian 
remains  by  reference  to  the  structure  of  the  hair  (Brunner  &.  Coman  1974). 
Other  signs,  such  as  echidna  diggings  and  droppings,  were  also 
recorded. 

Nomenclature  of  mammals  follows  Strahan  (1983)  and  Kitchener  et  al. 
(1984).  Nomenclature  of  reptiles  follows  Storr  et  al.  (1981,  1983,  1986, 
1990). 

RESULTS 

Seven  species  of  mammals,  twenty-two  species  of  reptiles  and  one  frog  were 
recorded  (Table  1).  The  Little  Long-tailed  Dunnart  Sminthopsis  dolichura 
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was  the  most  abundant  species  of  mammal  and  occurred  throughout  the 
survey  area  (Table  1).  The  Knob-tailed  Gecko  Nephurus  stellatus  was  the 
most  abundant  reptile,  with  1 9  males  and  seven  females  captured  a  total  of 
28  times.  This  species  was  captured  on  all  pitfall  trap  lines  except  4  and  9, 
where  the  gravelly  soil  may  have  precluded  construction  of  burrows. 
Except  for  Ctcnotus  schomburgkii  ( 1 3  observations),  all  other  species  were 
represented  by  less  than  10  records  (Table  1).  All  species  occurred  on  the 
survey  area  except  the  Echidna  Tachyglossus  aculeatus,  Feral  Cat  F elis  catus 
and  goanna  Varanus  tristis,  which  were  observed  within  5km  of  the  survey 
area,  and  a  Gwardar  Pseudonaja  nuchulis  which  was  observed  on  a  track  at 
Mt.  Walton. 

Table  1 :  Terrestrial  vertebrate  fauna  of  Mt.  Walton. 


Numbers  represent  minimum  numbers  of  individuals  or  signs. 


Trapped 

Observed  Signs 

MAMMALS 

Tachyglossus  aculeatus 

1  1 

Macropus  fuliginosus 

3  1 

Sminthopsis  dolichura 

17 

Sminthopsis  hirtipes 

1 

Pseudomys  albocinereus 

9 

M us  domcsticus 

2 

Felis  catus 

1 

REPTILES 

Nephurus  stellatus* 

26 

3 

Diplodactylus  assimilis 

1 

t 

Diplodactylus  granariensis * 

1 

i 

i 

Diplodactylus  maini 

1 

i 

7 

Ctenop horns  fordi* 

2 

l 

7 

Ctenophorus  reticulatus 

z 

1 

Ctenophorus  cristatus 

1 

Ctenophorus  scutuhitus 

1 

L 

Moloch  horridus 

1 

,  2 

Pogona  minor 

1 

1 

Varanus  gouldii 

2 

1  6 

Varanus  tristis 

1 

Ctenotus  schomburgkii 

11 

2 

Egemia  inomata* 

3 

6 

Morethia  obscura 

1 

Menetia  greyii 

2 

1 

L crista  macropisthopus 

1 

i 

Tiliqua  occipitalis 

1 

l 

Delma  (!)  australis 

1 

Lialis  burtonis 

1 

Ramphotyphlops  australis 

1 

1 

Pseudonaja  nuchalis 

1 

FROGS 

Neobatrachus  sp.*  1 

*  Voucher  specimens  donated  to  W.A.  Museum. 


Specific  identification  of  the  Neobatrachus  was  not  possible,  as  the  single 
specimen  was  found  crushed  on  a  track.  There  is  also  slight  doubt  about  the 
specific  identity  of  the  Delma,  which  was  recovered  from  a  goanna 
dropping.  However,  D.  australis  is  likely  to  be  correct,  as  the  distinctive 
blunt  nose  of  this  species  was  intact  in  the  dropping. 

DISCUSSION 

The  survey  indicates  that  the  terrestrial  vertebrate  fauna  of  the  Mt.  Walton 
area  is  relatively  diverse.  The  28  species  of  native  vertebrates  recorded 
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( Fclis  catus  and  house  mice  M us  domesticus  are  introduced)  are  widespread 
in  other  parts  of  the  state  or  elsewhere  in  Australia,  and  to  a  large  extent  are 
typical  of  the  southern  and  central  sandplain  faunas. 

To  place  the  results  of  the  present  survey  into  a  regional  perspective,  it  is  of 
interest  to  compare  the  fauna  of  the  survey  area  with  that  from  other, 
adjacent  sandplain  areas.  Two  sites  are  available  for  such  a  comparison:  1) 
Bungalbin  Hill,  45km  WNW  of  the  survey  area,  and  2)  Mt.  Jackson,  88km 
to  the  west  (Dell  &  How  1985). 

Comparisons  of  the  native  faunal  diversity  are  given  in  Table  2,  and  show 
that: 

1 .  All  species  present  at  the  survey  area  have  been  recorded  at  Bungalbin 
Hill;  many  have  also  been  recorded  at  Mt.  Jackson; 

2.  Overall  faunal  diversity  at  Bungalbin  Hill  is  7 1  %  higher  than  that  at  the 
survey  area,  and  36%  lower  at  Mt.  Jackson  than  at  the  survey  area; 
and 

3.  Rodents,  marsupials,  geckos  and  skinks  are  relatively  poorly 
represented  in  the  survey  area,  in  comparison  with  Bungalbin  Hill, 
whereas  marsupials,  dragons  and  skinks  are  well  represented  in 
comparison  with  Mt.  Jackson.  Rare  or  unusual  species  such  as 
Yvonne  s  Ningaui  ( Ningaui  yvonneae )  and  Ctenotus  xenopleura  occur 
in  the  Bungalbin  Hill  —  Mt.  Jackson  area,  but  not  in  our  survey 
area. 


Table  2:  Comparison  of  native  species  of  mammals,  reptiles  and  frogs  recorded  from 
sandplain  at  three  sites  in  the  western  goldfields  of  W.A.  Data  from  Dell  &  How  (1985) 
present  study,  and  C.R.  Dickman,  unpublished.  * 


MAMMALS 

Monotremata 

Marsupialia 

Rodentia 

REPTILES 

Gekkonidae 

Agamidae 

Varanidae 

Scincidae 

Pygopodidae 

Typhlopidae 

Elapidae 

FROGS 

*  Marginal  record 


No.  species  recorded  at:  %  of  Mt.  Walton 

species  recorded  at: 

Mt.  Walton  Bungalbin  Mt.  Jackson  Bungalbin  Mt.  Jackson 
Hill  Hill 


1  1 

3  7 

1  4 


1  100  100 
1  100  33 
2  100  100 


4 

6 

2 

6 

2 

1 

1* 

1 


6 

100 

50 

3 

100 

50 

1 

100 

50 

2 

100 

17 

1 

100 

0 

0 

100 

0 

0 

100 

0 

1 

100 

0 

Differences  in  the  numbers  of  species  recorded  may  partly  reflect 
merences  in  sampling  effort  and  time  of  survey.  For  example,  while  total 
trapping  effort  at  Mt.  Walton  was  similar  to  that  at  Bungalbin  Hill,  three 
sandplain  sites  were  surveyed  at  the  latter  area  three  times  over  an  extended 
penod  benveen  September  1979  and  November/December  1981  (Dell  & 
How  1985).  At  Mt.  Jackson,  one  sandplain  site  was  also  surveyed  three 
nmes,  but  with  one  third  of  the  trapping  effort  expended  at  Mt. 
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Two  further  factors  probably  affected  the  results  of  the  present  survey. 
Firstly,  rain  fell  heavily  on  three  nights  of  the  survey  period,  and  became 
torrential  on  the  morning  of  3  December.  On  the  one  hand,  rain  probably 
reduced  the  activity  of  nocturnal  geckos  and  of  crespuscular  small 
mammals  and  skinks,  and  thus  probably  decreased  overall  trap  success.  On 
the  other  hand,  rain  undoubtedly  caused  the  emergence  and  subsequent 
detection  of  the  frog  hleobatrachus  sp.,  and  also  facilitated  detection  of  the 
cryptic,  burrowing  blind  snake,  Ramphotyphlops  australis.  The  blind  snake 
was  observed  foraging  on  swarming  termites  on  leaf  litter,  and  was  probably 
driven  to  the  surface  by  waterlogging  or  was  attracted  by  the  abundant  prey. 
Although  the  overall  effect  of  rain  is  difficult  to  assess,  it  fell  only  in  the 
latter  part  of  the  survey  and  is  probably  unlikely  to  have  had  a  significant 
effect  on  the  survey  results. 

The  second  and  probably  major  factor  that  ultimately  affected  vertebrate 
diversity  is  an  intense  fire  that  swept  the  survey  area  in  1979.  This  event 
could  have  reduced  species  diversity  in  three  ways. 

1 .  The  fire  probably  killed  most  of  the  spinifex  present,  since  only  three 
regenerating  hummocks  of  Plechtrachne  sp.  were  found  throughout 
the  survey.  Intense  fires  kill  both  foliage  and  a  percentage  of  the  buried 
meristems  of  spinifex  (Jacobs  1984).  Comparisons  of  the  species  lists 
for  Bungalbin  Hill  and  the  survey  area  indicate  that  the  species  missing 
from  the  survey  area  are  mostly  "spinifex  specialists.  These  species 
include  Ningaui  yvanneae,  hi.  ridei  (marsupials),  Ctenotus  pantherinus, 

C.  atlas,  C.  xenopleura,  Omolepida  branchialis  (skinks),  Delma  nasuta, 

D.  butlcri  (legless  lizards),  Diplodactylus  elderi,  D.  stenodactylus 
(geckos)  and  others  (Pianka  1986,  Wilson  &.  Knowles  1988).  Casual 
observations  in  spinifex  heathland  8- 10km  south  of  the  survey  site  on 
28  November  1988  revealed  the  presence  of  C.  pantherinus,  C.  atlas 
and  O.  branchialis;  it  is  highly  likely  that  other  spinifex  species  would 
have  been  recorded  had  the  area  been  surveyed  systematically.  The 
importance  of  spinifex  in  promoting  reptilian  diversity  in  arid 
Australia  has  been  emphasized  recently  by  Morton  <Sc  James 
(1988). 

2.  The  fire  probably  stimulated  the  proliferation  of  Acrtcias  at  the 
expense  of  other  flowering  shrubs,  thus  precluding  use  of  the  site  by 
nectar-feeding  species  such  as  the  pygmy-possum,  Cercartetus 
concinnus.  Although  birds  are  not  included  formally  in  this  report, 
avian  diversity  was  unusually  low  at  the  survey  site,  with  only  emus, 
nankeen  kestrels,  Australian  ravens  and  thornbills  (Acanthiza  apicalis, 
A.  uropygialis  and  A.  chrysorrhoa )  being  noted  in  any  numbers.  Nectar- 
feeding  birds  were  virtually  absent,  as  would  be  expected  given  the  lack 
of  their  food  resource. 

3.  The  vegetation  structure  at  the  survey  site  is  remarkably 
homogeneous,  and  probably  the  result  of  post-fire  regeneration.  Such 
homogeneity  would  reduce  the  variety  of  habitat  niches  available  to 
terrestrial  vertebrates,  and  hence  further  reduce  their  diversity. 
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THE  COLOUR-FORMS  OF  THE  CHRISTMAS  SPIDER 
GASTERACANTHA  MIN  AX  IN  SOUTH-WESTERN  AUSTRALIA 

By  JULIANNE  M.  WALDOCK,  Western  Australian  Museum, 
Francis  Street,  Perth,  Western  Australia,  6000. 

ABSTRACT 

In  Western  Australia,  particularly  in  the  south-west,  Gasteracantha  minax  populations  have 
been  found  to  contain  adult  females  of  four  colour-forms.  Within  certain  populations  of  the 
common  patterned  colour-form,  there  are  some  specimens  with  dark  legs,  some  with 
patterning  but  without  dark  pigment  and  some  lacking  any  patterning  whatsoever  (that  is, 
entirely  black). 

Each  colour-form  is  described,  its  distribution  around  the  south-west  and  the  proportions  that 
they  occur  within  different  populations  are  discussed. 

INTRODUCTION 

Due  to  their  bright  colours  and  unusual  body  shapes,  Gasteracantha  species 
are  amongst  the  most  spectacular  of  all  spiders.  Several  Gasteracantha 
species  have  been  reported  from  Australia  (Rainbow  1911),  but  the  most 
widespread  and  best-known  is  G.  minax  Thorell,  which  has  been  reported 
from  all  Australian  states  and  territories,  including  Tasmania  (Mascord 
1980).  These  spiders  are  diurnal  and  construct  relatively  large,  vertical  orb 
webs.  Individuals  build  their  own  orb  web  and  often  they  occur  in  dense 
aggregations  in  which  they  share  foundation  threads. 

In  1871  Koch  described  several  different  species  of  Gasteracantha. 
However,  Hogg  (1900,  1914)  considered  Koch’s  species  of  G.  astrigera  and 
G.  lugubris  to  be  colour-forms  of  G.  minax. 

This  paper  reports  on  colour  pattern  variation  observed  in  G.  minax 
females  in  south-western  Australia.  Males  were  excluded  from  the  study 
because  they  are  difficult  to  detect  in  the  field,  due  to  their  small  size  (3mm) 
and  shorter  life  span. 

Juveniles  are  not  included  because  they  are  also  very  small  and  initially  they 
build  small  orb-webs  close  to  the  ground,  the  combination  of  these  two 
factors  makes  it  extremely  difficult  to  observe  these  stages  in  natural 
situations. 


MATERIALS  AND  METHODS 

Most  of  the  data  presented  in  this  paper  were  taken  from  specimens 
observed  in  the  field  from  December  1983  to  March  1984  and  June  to 
December  1984.  Representatives  of  major  populations  were  preserved  in 
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75%  ethanol  and  are  lodged  in  the  Western  Australian  Museum 
Additional  information  was  taken  from  specimens  preserved  in  t^e 
Western  Australian  Museum,  and  subsequent  observations  have  also  bee 
included. 

Data  were  gathered  for  a  total  of  19  sites  distributed  throughout  the  south' 
west  of  Western  Australia.  These  sites  were  separated  into  coastal  (less  than 
40km  from  the  sea)  and  inland  (greater  than  40km  from  the  sea).  Not  aj[ 
these  sites  were  included  in  the  present  analysis  mainly  because  of  lack  of 
numbers  of  observations.  The  sites  used  are  listed  in  Table  1. 

Table  1.  Sample  sites  and  number  of  observations  of  spiders  in  each  colour-form. 

Site  Number  of  observations 


Semi-melanic  A  Semi-melanic  B 

Melanie 

Valley  of  the  Giants 

385 

0 

19 

Sabina  River 

201 

9 

1 

Elleker 

363 

0 

28 

Nelson  Rd,  Shannon 

40 

0 

24 

North  Walpole 

30 

0 

20 

Northcliffe-Pemberton 

33 

0 

21 

South  Kumminin 

137 

0 

0 

North  Treeton 

47 

0 

0 

Wooroloo 

67 

0 

0 

Bridgetown 

61 

0 

0 

Sites  at  Sabina  River,  Elleker,  Valley  of  the  Giants  and  South  Kumminin 
were  visited  regularly  in  the  initial  study  of  1983/1984.  Observations  were 
made  for  each  distinct  aggregation  of  spiders  at  each  site  or  pooled  for  those 
cases  where  merging  of  aggregations  occurred.  Observations  of  the  spiders 
were  made  in  situ. 

Colour-forms 

Four  colour-forms  of  female  G.  minax  were  observed  in  south-western 
Australia  (see  Table  2): 

Table  2.  Summary  of  the  major  differences  between  the  colour-forms  of  Gasteracantha 


minax. 

Colour-form 

Dorsal  abdomen 

Legs 

Semi-melanic 

black  white 

orange  with  black  stripes 

type  A 

Semi-melanic 

black  &.  white 

greenish  black 

type  B 

Non-melanic 

red  &.  white 

orangey  brown 

Melanie 

black 

black 

1.  Semi-melanic  type  A  (Figure  1A,  B).  Cephalothorax  and  mouth-parts 
black.  Abdomen  dorsally  shiny  with  large  patches  of  white  on  a  black 
background  in  a  characteristic  pattern  (see  Figure  1  A).  This  pattern  is  not 
completely  symmetrical.  The  white  patches  appear  to  be  on  raised  areas  and 
do  not  enter  the  depressions  which  contain  sigillae.  These  markings 
become  yellow  as  they  spread  under  the  spines  towards  the  ventral 
surface. 
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A 


B 


Figure  1.  A,  semi-melanic  type  A,  dorsal;  B,  semi-melanic  type  A,  ventral;  C,  semi-melanic 
type  B,  dorsal;  D,  semi-melanic  type  B,  ventral;  E,  non-melanic,  dorsal;  F,  non-melamc, 
ventral;  G,  melanic,  dorsal;  H,  melanic,  ventral. 
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The  abdomen  ventrally  has  concentric  rows  of  raised  ridges  which  have 
golden-yellow  raised  elongate  spots  against  a  black  background.  These 
spots  may  merge  into  thick  lines.  They  are  not  necessarily  symmetrically 
arranged.  The  depression  between  the  ridges  is  black  and  contains 
numerous  symmetrically  disposed  sigillae.  The  spinnerets  are  within  a  black 
circular  area  and  are  also  black.  The  area  anterior  and  posterior  to  the 
epigynum  is  black.  Two  large  golden-yellow  markings  are  found  on  either 
side  and  posterior  to  the  epigynum.  On  the  ventral  side  of  the  two  large 
posterior  spines  there  is  a  stripe  of  orange  (which  appears  golden-yellow  in 
ethanol-preserved  specimens)  up  to  the  apex  of  each  spine  (Figure  IB). 

All  legs  have  wide  black  annulations  at  the  joints  of  the  tibia/metatarsus 
and  metatarsus/  tarsus.  The  coxa  and  trochanter  of  all  legs  is  black,  and  most 
of  the  patella  are  black.  The  remainder  of  each  leg  is  orange  (Figure 
IB). 

2.  Semi-melanic  type  B  (Figure  1C,  D).The  colour  patterns  of  this  colour- 
form  are  the  same  as  those  of  the  semi-melanic  type  A  except  in  the 
coloration  of  the  legs. 

Semi-melanic  type  B  colour-form  lacks  orange  markings  on  the  legs.  All 
legs  are  black  with  faintly  lighter  areas  in  similar  positions  to  the  orange 
stripes  of  type  A  (Figure  ID). 

3.  Non-melanic  (Figure  IE,  F).  Live  specimens  of  this  colour-form  of  G. 
miruix  have  a  yellowish-brown  cephalothorax  and  dark-brown  mouth- 
parts.  The  abdomen  dorsally  is  shiny  with  patches  of  white  and  pale  orange 
to  yellowish  on  a  dark  orange  background  in  a  characteristic  pattern  similar 
to  that  seen  in  the  semi-melanic  forms  (Figure  IE).  This  pattern  is  not  as 
distinct  as  in  the  semi-melanics,  in  particular  it  is  more  diffuse  towards  the 
centre  appearing  to  break  down  to  yellow  patches  along  a  dark  brown  line 
running  antero-posteriorly  between  the  four  main  dorsal  sigillae  (Figure 

IE) . 

The  abdomen  ventrally  has  golden-yellow  raised  spots  on  raised  ridges 
similar  to  those  of  the  semi-melanics,  but  these  spots  are  not  as  numerous 
and  mainly  surround  the  area  around  the  spinnerets.  The  spinnerets 
themselves  are  dark  brown  to  black.  Dark  orange  sclerotised  areas  are 
evident  anterior  to  the  epigynum  and  surrounding  it.  The  tips  of  the  spines 
are  darker  orange  than  the  background  colour  of  the  abdomen  (Figure 

IF) . 

The  sternum  has  a  large  anterior  golden-yellow  centre  which  extends 
posteriorly  as  a  narrow  golden-yellow  mark.  This  mark  has  a  narrow  border 
of  dark  brown  (Figure  IF). 

The  entire  legs  of  live  specimens  appear  yellowish-green,  and  lack  the  black 
annulations,  although  there  are  some  narrow  dark  brown  sclerotised  areas 
at  the  joints  (Figure  IF). 

An  important  feature  of  non-melanic  females  is  that  upon  contact  with 
75%  ethanol  the  abdomen  loses  the  background  orange  coloration  and 
becomes  a  pearl  grey  colour  due  to  an  underlying  layer  of  whitish  deposit  no 
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longer  being  masked.  In  its  thickest  areas  this  deposit  is  evident  as  the  basic 
white-yellow  patterning  observed  on  the  dorsal  abdomen  in  the  live 
specimen.  The  outer  test  becomes  translucent  with  the  sigillae,  epigynal 
area,  spine  tips  and  other  sclerotised  areas  remaining  orange  to  dark  orange 
in  colour.  Dorsally,  the  less  dense  areas  of  the  whitish  deposit  consist  of  tiny 
irregularly  shaped  spots  which  surround  the  sigillae  with  clear  channels 
joining  the  sigillae  thus  creating  a  patchwork  effect.  The  whitish  deposit 
does  not  extend  into  the  spines. 

4.  Melanie  (Figure  1G,  H).  The  melanic  form  of  G.  minax  has  a  black 
cephalothorax  and  mouth-parts.  The  abdomen  dorsally  is  shiny  and 
entirely  black.  The  sigillae  are  identical  to  those  of  other  forms  (Figure 
1G). 

Ventrally  the  abdomen  has  concentric  raised  ridges  and  depressions 
between  which  are  symmetrically  arranged  sigillae.  This  entire  area  is  black 
including  the  spinnerets  and  around  the  epigynum.  In  some  specimens,  on 
the  ventral  side  of  the  two  posterior  spines  there  is  a  golden-yellow  stripe 
from  the  middle  of  the  spine  to  just  before  the  apex  (Figure  1 H),  in  other 
specimens  the  ventral  surface  of  all  spines  lacks  any  yellow  markings.  Some 
specimens  also  have  a  yellow  stripe  on  the  ventral  surface  of  both  lateral 
spines  or  only  the  posterior  lateral  spines.  These  may  be  less  distinct  in  dried 
specimens  or  those  preserved  in  ethanol  for  some  time. 

The  sternum  of  melanics  may  have  one  or  two  golden-yellow  marks.  The 
larger  anterior  mark  is  smaller  than  in  the  semi-melanic  type  A  and  in  the 
non-melanic  forms.  The  smaller  posterior  sternal  mark  of  the  melanic 
forms,  when  present,  is  barely  visible  (Figure  1 H). 

All  legs  of  live  specimens  appear  entirely  black.  Flowever,  preserved 
specimens  show  patches  of  greenish-yellow  on  portions  of  the  coxa,  femur, 
tibia,  metatarsus  and  tarsus  (Figure  1H). 

The  major  differences  between  these  colour-forms  are  summarised  in  Tible 

2. 

Distribution 

The  known  distribution  of  G.  minax  in  Western  Australia,  along  with  the 
distribution  of  the  known  colour-forms,  are  shown  in  Figures  2,  3. 
Semi-melanic  type  A  is  the  most  widespread  of  the  colour-forms,  and 
occurs  over  all  of  the  distribution  of  G.  minax.  Semi-melanic  type  B  is 
restricted  to  a  single  population  along  the  Sabina  River. 

Non-melanic  G.  minax  are  widespread  but  rare  throughout  the  study 
region.  Specimens  have  been  collected  from  Floreat  Park,  Kamballup, 
Miling,  Kondinin,  Ravensthorpe,  Burnabbie  and  East  Wallabi  Island 
(Houtmans  Abrolhos),  and  appear  to  be  absent  from  the  wetter  areas  of 
south-western  Australia. 

Melanics  are  apparently  restricted  to  the  high-rainfall  coastal  or  near  coastal 
populations  of  G.  minax  (e.g.  Valley  of  the  Giants,  Sabina  River,  Elleker, 
Walpole,  Shannon).  They  have  been  found  up  to  40  km  inland  (near 
Shannon  and  near  Wheatley). 
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record). 

Montebello  Islands 

In  1 9 1 4  Hogg  listed  three  varieties  of  G.  minax  from  the  Montebello  Islands 
(see  literature  reference  in  Figure  2) .  These  were  G.  minax  var.  astrigera,  G. 
minax  var.  lugnbris  and  G.  minax  var.  hermitis.  These  varieties  were  based  on 
variations  in  colour.  Hogg  described  hermitis  as  a  new  variety  and  it 
possessed  an  “abdomen  pearl-grey  above,  legs,  cephalothorax,  and  sternum 
bright  orange”,  characteristics  in  common  with  alcohol-preserved 
specimens  of  non-melanic  G.  minax.  The  other  two  varieties,  astrigera  and 
lugubris ,  had  been  originally  described  as  separate  species  by  Koch  (1871), 
however,  Hogg  (1900)  considered  that  the  occurence  of  these  varieties 
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varieties  of  G.  minax. 


In  the  present  paper  it  was  not  possible  to  match  up  var.  astrigera  and  var. 
lugubris  as  the  original  descriptions  were  difficult  to  interpret  and  until  the 
original  types  have  been  viewed  it  is  impossible  to  solve  this  problem 
here. 


DISCUSSION 

Melanism  has  not  been  widely  reported  amongst  spiders.  Mascord  (1966, 
1980)  reports  melanic  forms  in  Stephanopis  altifrons  Cambridge 
(Thomisidae),  Tamopsis  ficker ti  (L.  Koch)  (Hersiliidae),  Araneus  rabiosula 
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(Keyserling),  E riophora  transmarina  (Keyserling),  Gasteracantha  minax 
Thorell  and  G.  sacerdotalis  L.  Koch  (Araneidae).  More  recently, 
Gunnarsson  (1985,  1987)  has  reported  melanism  in  Pityohyphantes 
phrygianus  (C.L.  Koch)  (Linyphiidae). 

The  maintenance  of  colour-forms  in  G.  minax  may  be  related  to  predator 
avoidance  or  thermo-regulation.  Robinson  and  Robinson  (1978)  suggest 
that  in  Gasteracantha  species  the  glossy  “enamel-like”  colour  patterns  of 
white  and  yellow  have  multiple  functions.  The  patterning  may  operate  to 
form  anti-predator  obliterative  patterns  whilst  also  functioning  in  heat 
reflection.  The  strong  sharp  spines  probably  also  play  a  role  as  anti-predator 
devices. 

The  presence  of  melanics  in  the  populations  of  G.  minax  of  the  wetter 
regions  of  the  south-west  could  be  related  to  thermo-regulation  strategies. 
According  to  Robinson  and  Robinson  (1978)  black-painted  spiders  heat 
more  rapidly  and  to  a  higher  level  as  compared  with  the  normal  coloration. 
Also,  Gunnarsson  (1987)  found  that  melanic  forms  of  Pityohyphantes 
phrygianus  seem  to  be  able  to  move  more  frequently  at  low  (winter) 
temperatures  than  non-melanics.  This  advantage  is  probably 
counterbalanced  by  increased  visibility  to  predators. 

Alternatively,  the  total  absence  of  G.  minax  melanics  in  the  drier,  hotter 
inland  areas  may  be  due  to  the  white  patterning  of  the  semi-melanics  acting 
as  an  aid  to  maintenance  of  a  safe  body  temperature. 

It  appears  that  the  amount  of  melanism  varies  within  populations  of  G. 
minax  as  evidenced  by  the  variable  amounts  of  colour  on  the  spines  of  some 
melanics  as  well  as  the  existence  of  semi-melanics  with  variable  amounts  of 
colour  on  the  legs,  that  is,  the  type  A  and  type  B.  At  the  extreme  end  of  this 
continuum  would  be  found  the  non-melanic  colour-form.  This  colour- 
form  seems  to  be  rare  and  possibly  has  a  high  mortality  rate.  The  orangy-red 
colour  that  live  specimens  exhibit  is  probably  due  to  lack  of  subhypodermal 
“pigment”  cells  which  would  normally  mask  the  colour  of  the  internal  fluid 
of  the  spiders  (see  Holl  1987).  This  colour-form  could  be  compared  to  an 
“albino”  form. 

Little  is  known  concerning  the  mechanisms  that  govern  colour  patterns  in 
spiders,  particularly  in  the  Araneidae. 

Thus,  aspects  concerning  the  genetic  basis  for  these  colour  patterns  in  G. 
minax,  as  well  as  discerning  the  possible  environmental  factors  that  lead  to 
the  retention  of  these  polymorphisms  within  certain  populations  require 
future  research.  Also,  further  study  is  necessary  in  order  to  decide  whether 
the  different  colour-forms  are  present  within  the  egg  or  develop  following 
hatching.  It  appears  that,  at  least  in  the  semi-melanics  and  melanics,  all 
newly  hatched  spiderlings  are  patterned  black  and  white,  and  melanics  lose 
this  as  they  mature  (unpublished  data). 
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OCCURRENCE  OF  THE  WHITE- WINGED  FAIRY- WREN, 
MALURUS  LEUCONOTUS,  AT  MAYLANDS, 
WESTERN  AUSTRALIA 

By  R.H.  STRANGER,  28/76  East  Street,  Maylands,  W.A.  6051. 
INTRODUCTION 

Storr  and  Johnstone  (1988)  describe  the  occurrence  of  the  White-winged 
Fairy-wren,  Malurus  leuconotus,  at  Maylands  as  being  casual,  but  my 
observations  on  two  groups  there  indicate  that  it  was  resident.  In  view  of 
the  subsequent  destruction  of  its  habitat  it  is  worthwhile  recording  my 
observations. 

THE  AREA 

The  western  half  of  the  Maylands  Peninsula,  where  the  two  groups 
occurred,  was  mudflat.  The  original  vegetation  appears  to  have  been  sedge, 
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samphire  Halosarcia  sp.,  and  Isolepis  oldfieldiana,  but  at  the  time  of 
observations  the  primary  vegetation  was  exotic  grasses  such  as  wild 
Avena  sp.,  veldt  grasses,  Ehrharta  spp.  and  Pampas  Grass,  C ortade^' 
selloaria,  which  varied  in  density  from  isolated  clumps  to  dense  thick  ^ 
The  peripheral  vegetation  was  mostly  samphire  and  the  Casnariria 
Melaleuca  there  appeared  to  have  been  planted.  ‘ 


The  two  groups  of  White-winged  Fairy-wren  had  exclusive  territories.  O 
occupied  the  northern  half  of  the  mudflat  while  the  second  occupied  tfT 
southern  half.  Both  groups  ranged  over  their  entire  territories,  from  tf^ 
peripheral  vegetation  (at  times  partly  covered  by  river  overflow)  to  tf^ 
beds  of  grasses,  even  when  they  were  new  growth  and  only  some  K 
centimetres  tall. 


The  firing  of  the  grass  beds  on  the  northern  half  of  the  mudflat  was  almost 
an  annual  occurrence  in  summer  and  the  group  there  used  to  retreat  to 
small  patch  of  samphire  which  survived  the  fires.  Firing  of  the  southern  half 
was  more  casual  and  less  extensive  and  the  group  there  had  recourse  to 
surviving  samphire  and  Pampas  Grass. 

The  building  of  a  golf  course  on  the  mudflat  took  about  two  years  and  wa 
largely  completed  by  October  1989.  It  destroyed  the  major  part  of  the  fairyS 
wren’s  habitat  and  they  have  not  been  seen  since. 


OBSERVATIONS  ON  THE  WHITE-WINGED  FAIRY-WREN 

I  first  observed  the  species  at  Maylands  in  December  1983  and 
subsequently  learnt  that  this,  the  northern  group,  consisted  of  one  male 
and  six  female-plumaged  birds.  The  group  was  intermittently  observed 
until  May  1987.  A  particularly  severe  fire  razed  the  territory  subsequently 
and  only  three  female-plumaged  birds  survived,  the  surviving  patch  of 
samphire  being  their  focus. 

The  southern  group  was  first  observed  in  June  1984.  It  initially  had  one 
male  and  about  six  female-plumaged  birds  but  sometimes  two  fully 
plumaged  males  were  present.  There  was  no  direct  evidence  of  breeding 
but  on  one  occasion  the  population  suddenly  doubled  from  about  10  to 
about  20.  This  group  was  less  frequently  observed  due  to  the  difficulty  of 
locating  the  birds  in  the  dense  vegetation  and  to  my  aversion  to  walking 
through  it.  My  last  observation  of  this  group  was  in  August  1986  but  it 
probably  survived  until  the  golf  course  was  formed. 

A  third  group  probably  still  survives  in  the  vegetation  lining  the  Swan  River 
south-east  of  the  bowling  club  and  the  housing  bordering  Clarkson  Road 
Maylands.  This  location  is  1  km  from  the  mudflat  under  discussion.  I  have 
seen  the  species  there  on  four  occasions:  25  and  30  September  1984,  6 
October  1984  and  22  August  1985.  However  I  have  not  visited  this  locality 
since  1986. 
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THE  DISTRIBUTION  OF  THE  MEDITERRANEAN 
SNAIL,  THEBA  PIS  AN  A  (MOLLUSCA  :  HELICIDAE), 

ON  ROTTNEST  ISLAND,  WESTERN  AUSTRALIA. 

By  TERESA  LEBEL,  Department  of  Zoology,  University  of 
Western  Australia,  Nedlands,  Western  Australia  6009. 

ABSTRACT 

The  spatial  distribution  of  Theba  pisarui  on  Rottnest  Island  has  changed  considerably  since  its 
introduction  around  1925.  Several  new  colonies  have  become  established  and  others  have 
become  extinct  since  the  last  survey  in  1 978  by  Johnson  and  Black.  In  1978  Theba  occupied  a 
total  area  of  5.8 1  km2  which  expanded  to  7.24  km2  sometime  before  this  survey  in  which  it  was 
found  that  the  snail  occupies  only  2.08  km2.  The  total  extent  o f  Theba  has  declined  to  35%  of 
the  area  occupied  in  1978. 


INTRODUCTION 

The  Mediterranean  Snail  Theba  pisana  was  introduced  on  Rottnest  Island 
in  the  vicinity  of  the  Thompson  Bay  settlement  between  1925  and  1927. 
Surveys  in  1936,  1947,  1958  and  1978  (Serventy  1949,  Serventy  and  Storr 
1959,  Johnson  and  Black  1978)  have  investigated  the  expansion  of  the 
initial  colony  and  the  establishment  of  isolated  colonies  at  the  Lighthouse, 
Cape  Vlamingh,  Stark  Bay,  Conical  Hill  and  The  Bluff.  This  study 
documents  the  distribution  of  Theba  pisarui  on  Rottnest  Island  in  May  and 
August  1988  and  examines  the  changes  since  1978. 

CENSUS  METHOD 

Distribution  was  determined  by  walking  several  transects  (approximately 
10' 15m  apart),  within  the  area  of  each  known  colony,  with  cross  transects 
to  find  the  boundaries  of  areas  occupied  by  live  and  dead  animals.  Areas 
between  colonies  were  censused  by  several  transects.  The  distance  between 
these  transects  varied  with  the  distance  between  colonies,  those  closer 
together  were  sampled  more  intensively  (every  5m)  than  those  further 
apart  (every  20-30m).  In  this  way  most  of  the  island  was  covered. 

A  complete  survey  was  impossible  in  the  time  available  in  May,  so  the 
survey  was  completed  in  a  second  trip  in  August.  Several  boundaries 
described  during  the  first  part  of  the  survey  were  checked  in  the  second  visit 
and  found  to  be  little  altered  (less  than  3m  change).  Most  of  the  island  was 
surveyed  by  the  author  in  the  two  trips,  with  occasional  assistance  from 
others. 

The  searches  were  carried  out  throughout  the  day,  from  early  morning  to 
evening  and  once  or  twice  at  night.  Thus  some  information  was  obtained 
on  the  variability  in  activity  and  observability  of  Theba  during  the  day  and 
under  various  weather  conditions  which  ranged  from  sunny  through  to 
heavy  rain,  sometimes  within  a  day. 

PRESENT  DISTRIBUTION 

The  present  distribution  of  Theba  on  Rottnest  Island  is  examined  from 
west  to  east.  Those  colonies  which  may  have  originated  from  the  same 
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initial  colony,  as  shown  in  Figure  1  (Serventy  and  Storr  1 959)  are  discussed 
together.  Changes  in  the  boundaries  since  1978  (Johnson  and  Black  197q\ 
as  evidenced  by  dead  shells,  and  present  live  colonies  are  compared  ' 
Figure  2.  The  numbers  represent  locations  mentioned  when  describing  the 
present  distribution. 


The  colonies  at  Cape  Vlamingh,  Stark  Bay  and  Conical  Hill 


remain 


now 


isolated.  The  Cape  Vlamingh  colony  has  retracted  westward  and  is  ,lvnv 
found  extending  between  Eagle  Bay  and  Radar  Hill.  The  Conical  Y\\\\ 
colony  had  expanded  slightly  westward  and  southward  but  has  since 
suffered  extinction,  leaving  only  a  small  extant  colony  on  the  southeast  fa 
of  a  dune  to  the  south  of  Conical  Hill.  The  Stark  Bay  colony  has  continued 
to  expand  to  the  southeast,  near  White  Hill,  but  has  died  back  elsewhere 
leaving  a  remnant  on  either  side  of  the  bitumen  road. 


I  15*30*  f 


Figure  1.  Map  of  Rottnest  Island  showing  the  progressive  colonisation  o (Thcba  pisana  from 
1936  to  1958. 


The  Lighthouse  colony  had  extended  slightly  in  most  directions,  and 
subsequently  retracted  considerably,  leaving  several  small  extant  colonies. 
The  isolated  colony  near  Ricey  Beach  is  presumably  a  relict  of  this 
expansion  and  subsequent  retraction,  as  is  the  colony  near  the  lighthouse 
road  turnoff.  The  occupied  area  now  extends  to  Barkers  Swamp  in  the 
north,  and  along  several  tracks  to  the  northwest.  Only  dead  shells  were 
found  at  the  site  of  the  Pink  Lake  extension  of  1978  and  also  in  the  area  to 
the  southwest  near  Lighthouse  Swamp.  The  limit  of  distribution  directly 
south  of  the  lighthouse  has  remained  stable. 

The  colony  near  Salmon  Swamp  appears  to  be  a  relict  of  expansion  from 
the  colony  west  of  Gun  Hill.  The  area  south  of  Gun  Hill  has  not  been 
recolonised  since  the  1978  survey.  The  colony  at  The  Bluff  remains 
isolated,  though  it  has  extended  to  the  northwest. 
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Figure  2.  Map  of  the  distribution  o  fThebu  piscina  on  Rottnest  Island  showing  the  boundaries 
of  distribution  of  living  snails  in  1978  and  1988  and  the  maximal  area  covered  by  snails 
between  the  two  censuses  as  judged  by  the  presence  of  shells.  The  numbers  on  the  map  refer  to 
locations  listed  below  and  mentioned  in  the  text. 
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Between  the  lakes  there  has  been  a  retraction  to  the  east,  leaving  only  a 
small  extant  colony  around  the  rubbish  tip  and  fields  to  the  south  of  Lake 
Bagdad.  There  has  been  no  further  expansion  at  Point  Clune,  and  the 
Parakeet  Swamp  extension  has  retracted  eastward  towards  the  Geordie  Bay 
Settlement,  leaving  scattered  extant  colonies  on  Padbury  Flats  and  Mt 
Herschell. 

Colonies  in  the  area  from  Longreach  Bay  to  south  of  Bathurst  Point  have 
retracted  to  a  small  isolated  colony  at  Rifle  Range  Swamp  and  another 
larger  colony  between  Herschell  and  Garden  Lakes. 

Only  a  few  scattered  Thcba  were  found  near  the  public  showers  in  the 
Thompson  Bay  Settlement,  which  was  thought  to  extend  to  the 
southeastern  shore  of  the  island,  incorporating  the  now  isolated  Barracks 
colony  at  Bickley  Bay.  Because  of  the  lack  of  dead  shells,  the  snails  probably 
have  not  been  in  the  intervening  area  for  some  years  except  in  the  area 
immediately  around  the  Barracks.  This  area  was  not  surveyed  in  1978 
because  only  boundaries  where  expansion  could  take  place  were  examined 
(Black  pers  comm.)  and  is  therefore  not  included  in  the  1 978  data  listed  in 
Table  1. 

The  colony  south  of  Government  House  Lake  has  extended  westward  near 
the  airstrip  but  has  retracted  northward  from  Porpoise  Bay  to  a  narrow  band 


219 


extending  east  up  to  Bickley  Swamp.  Between  Henrietta  Rocks  and  the 
Barracks  no  shells  were  found  except  for  a  narrow  strip  next  to  the 
road. 

Table  1  summarises  the  changes  in  distribution  between  1978  and  1988  for 
nine  colonies  of  snails.  As  judged  by  the  presence  of  dead  snails  found 
beyond  the  boundaries  of  the  1978  distribution,  all  the  colonies  increased 
in  area  sometime  between  1978  and  1988,  including  two  small  areas  not 
found  in  1978.  In  total,  the  extension  beyond  1978  boundaries  of 
distribution  increased  the  area  by  125%.  The  total  area  occupied  by  living 
snails  in  May  and  August  1 988  is  only  36%  of  the  area  in  1 978  and  only  29% 
of  the  maximal  area  covered  between  1978  and  1988.  Each  of  the  nine 
colonies  have  recently  decreased  in  area  so  the  decline  in  distributional  area 
has  occurred  over  the  entire  island. 


Table  1.  Areas  occupied  by  colonies  ofTheba  pisana  on  Rottnest  Island  between  1978  and 
1988.  The  map  reference  numbers  refer  to  locations  indicated  on  Figure  1.  and  the  — 
indicates  colonies  that  did  not  exist  in  1978. 


Colony 

(map  reference  number) 

1978 

Area  in  km2 
Maximum 
1978-1988 

1988 

Cape  Vlamingh  (1) 

0.22 

0.28 

0.12 

Conical  Hill  (3) 

0.06 

0.10 

0.001 

Stark  Bay  (2) 

0.24 

0.35 

0.08 

Ricey  Beach  (18) 

— 

0.12 

0.06 

Lighthouse  (7) 

2.41 

2.93 

0.83 

Salmon  Swamp  (12) 

— 

0.02 

0.01 

The  Bluff  (14) 

0.04 

0.07 

0.04 

East  (16-32) 

2.84 

3.29 

0.92 

Barracks  (28) 

— 

0.08 

0.02 

Total 

5.81 

7.24 

2.08 

DETERMINANTS  OF  DISTRIBUTION 

Johnson  and  Black  (1978)  observed  that  Theba  was  most  common  in 
stands  of  Acanthocarpus  preissi  and  associated  plant  species.  The  areas  of 
expansion  from  the  Lighthouse  and  Stark  Bay  in  1978  were  covered 
primarily  with  these  plants. 

A  similar  plant/snail  association  was  observed  in  this  study,  with  Theba 
occurring  mainly  on  Acanthocarpus  at  Cape  Vlamingh  and  Stark  Bay.  A 
number  ofTheba  were  found  in  a  dense  stand  of  sedge  and  Acanthocarpus 
to  the  south  of  Eagle  Bay.  The  colony  at  Conical  Hill  was  between  two 
stands  of  Acacia  sp.  on  the  southeastern  duneface.  Active  Theba  were 
observed  on  Acacia  stems  and  leaves  and  also  on  the  ground,  on  a  small 
herb.  This  may  be  due  to  the  presence  of  a  good  ground  vegetation  cover 
and  moist  conditions  between  the  Acacia  stands.  Nowhere  else  was  Theba 
observed  on  Acacia,  or  in  mature  plantations  with  much  shade  and  little 
ground  vegetation,  as  in  the  plantations  to  the  west  and  east  of  the 
lighthouse. 
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The  boundary  of  Theba  south  of  the  lighthouse,  where  there  is  an  abrupt 
change  from  Acanthocarpus  to  Olearia  axillaris,  has  remained  stable  since 
1958  (Johnson  and  Black  1978).  Theba  has  still  not  successfully  colonised 
Olearia  stands  to  the  east  of  the  lighthouse,  near  Bulldozer  Swamp,  or  in  the 
centre  of  Point  Clune.  Several  individuals  (5- 10)  were  observed  in  Olearia 
stands  south  of  Government  House  Like,  but  it  is  not  known  whether  they 
were  residents  or  moving  elsewhere. 

Colreavy  (1977)  found  that  Theba  readily  ate  Olearia  leaves,  and  Black  and 
Johnson  (1978)  observed  that  Olearia  bushes  at  the  western  edge  of  the 
Conical  Hill  colony  were  the  preferred  resting  sites  of  adults.  It  seems 
therefore,  that  Theba  does  not  have  an  aversion  to  Olearia  itself. 

During  this  survey,  it  was  noticed  that  many  of  the  Olearia  bushes  around 
Cape  Vlamingh,  and  to  the  east  of  the  lighthouse,  have  an  ‘Ant-honeydew 
producing  Homopoteran  association’.  This  type  of  association  is  fairly 
common  (Way  1963,  CSIRO  1970).  The  aggressive  behaviour  of  the  ants 
prevent  harmful  insects  from  attacking  the  plant  or  Homopoteran. 
However  the  bushes  south  of  Government  House  Lake  where  snails  were 
found  do  not  have  this  association.  Therefore  it  is  possible  that  the  ants  are 
preventing  Theba  from  successfully  colonising  Olearia  stands  at  Cape 
Vlamingh  and  east  of  the  Lighthouse. 

Johnson  and  Black  (1978)  predicted  that  by  1988,  the  Stark  Bay  and 
Lighthouse  colonies  would  fuse.  The  boundaries  of  these  two  colonies 
have  in  fact  remained  separate  and  relatively  unchanged  even  though  the 
vegetation  in  between  is  the  preferred  Acanthocarpus.  The  vegetation  is 
however,  very  low  (<  1 5cm),  and  sparse  with  sand  in  between  the  bushes 
and  with  little  undergrowth.  There  are  few  high  points  to  which  Theba 
could  climb  to  aestivate  (Boswell,  1974)  or  escape  predators  such  as  the 
Bobtail  lizard  Tiliqua  rugosa  (Colreavy,  1977).  Another  reason  for  the 
unchanged  boundaries  maybe  that  Theba  was  and  is  relatively  sparse  in  this 
area. 

During  the  course  of  this  survey,  live  Theba  were  observed  to  be  fairly 
sparse  over  most  areas  of  its  distribution.  Theba  densities  were  greater  in  the 
dips  and  hollows  between  dunes,  and  also  on  the  dune  face  away  from  the 
prevailing  winds  (generally  the  eastern  face) .  This  was  especially  noticeable 
in  the  Conical  Hill  and  Padbury  Flats  areas,  where  scattered  groups  of  live 
snails  could  be  found  only  on  one  face  of  the  dunes. 

The  activity  level  of  Theba  varied  with  light  intensity  (more  were  active  in 
the  late  afternoon  and  at  night,  or  early  morning),  and  moisture  (more 
snails  were  observed  and  were  active  during  or  just  after  a  period  of 
rainfall).  Several  snails  were  marked  in  the  area  near  the  lighthouse  and 
observed  every  three  hours  in  order  to  get  some  idea  of  how  far  they  would 
travel.  At  night  it  was  found  that  some  snails  moved  up  to  4m  in  three 
hours,  while  during  the  day  most  remained  in  one  place  or  moved  less  than 
50cm.  If  it  was  raining  the  snails  were  more  active.  The  boundaries  of 
distribution  of  live  snails  is  therefore  a  little  fluid. 

Most  of  the  animals  observed  during  the  day  (not  raining),  had  intact 
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epiphragms,  hut  even  the  inactive  animals  observed  towards  the  end  of  th 
day  or  early  in  the  morning  did  not.  Boswell  (1974)  observed  that  The b^ 
can  enter  into  and  exit  from  aestivation  rapidly,  and  it  would  appear  th  ^ 
those  individuals  observed  during  this  survey  were  utilising  this  ability  on^ 
daily  basis.  a 

Perry  (1978)  found  that  Theba  was  very  sparse,  even  where  it  was  once 
abundant.  The  Rottnest  Island  population  appears  to  have  suffered 
another  decline  in  the  period  before  the  1 988  survey,  with  mostboundarie 
retracting  from  those  observed  in  1978  by  Johnson  and  Black.  As  Johnson 
and  Black  (1978)  only  examined  boundaries  where  expansion  could  tak 
place,  their  estimate  of  total  area  occupied  by  Theba  in  1978  was  probabl^ 
an  overestimate.  However,  as  the  total  area  occupied  by  living  snails  in  Mav 
and  August  1988  was  approximately  a  third  of  the  area  in  1978  and  onlv 
29%  of  the  maximal  area  covered  between  1978  and  1988,  this  population 
has  still  suffered  a  distinct  decline  in  area. 

Serventy  and  Storr  (1959)  felt  that  Theba  would  accomplish  the 
colonisation  of  the  entire  island  within  a  short  time  as  judged  by  the  rapiditv 
of  the  spread.  However  this  hasn’t  happened,  and  not  enough  is  known 
about  factors  affecting  the  snail  to  provide  an  explanation.  Fluctuations  of 
populations  have  been  recorded  elsewhere  (Krebs  1978),  and  it  would  be 
interesting  to  monitor  the  population  of  Theba  pisana  on  Rottnest  Island 
and  to  determine  whether  periodic  fluctuations  occur  over  long  time 
periods  and  perhaps  a  cause. 
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BREEDING  OF  THE  RED-KNEED  PLOVER, 
CHARADRIUS  CINCTUS,  AT  MAYLANDS,  W.A. 

By  R.H.  STRANGER,  28/76  East  Street,  Maylands,  W.A.  6051. 


INTRODUCTION 

The  Red-kneed  Plover,  Charadrius  cinctus ,  is  a  regular  visitor  to  Perth 
between  late  spring  and  early  autumn,  but  there  are  few  breeding  records. 
Storr  and  Johnstone  (1988)  list  only  two  breeding  sites  for  the  Swan 
Coastal  Plain:  Herdsman  Lake  and  Maylands. 

In  1 985  I  observed  breeding  at  the  southern  quarry  in  Maylands  and  in  view 
of  the  scarcity  of  breeding  data  for  the  Swan  Coastal  Plain  I  present  this 
breeding  data  here. 


THE  QUARRY 

The  southern  quarry  at  Maylands  is  bounded  by  Peninsula  Road,  Clarkson 
Road,  Swan  Bank  road  and  Johnson  Road.  The  clay  was  mined  for  the 
manufacturing  of  bricks  and  the  quarry  had  a  variable  depth  of  between  two 
and  three  metres.  The  irregular  bottom  combined  with  variable  water 
depth  to  form  separate  pools  of  water,  the  number  varying  according  to 
season.  Some  pools  had  gentle  gradients  and  evaporation  during  summer 
substantially  reduced  their  size. 

Each  permanent  pool  had  areas  of  sedge  and/ or  Typha  or  Juncus  rush,  at  the 
edges  or  on  islands,  and  growths  of  algae.  These  pools  were  interspersed 
with  flats  and  islands  of  bare  clay. 

BREEDING  RECORDS 

In  1985  small  numbers  of  Red-kneed  Plover  occupied  the  quarry  from 
early  January  until  early  August,  the  peak  numbers  of  6-8  being  seen  in  late- 
January  and  throughout  February.  Counting  the  exact  numbers  was 
impossible  for  the  birds  moved  from  one  area  to  another  as  I  walked  around 
the  quarry'. 

On  20  January  there  were  a  few  birds  in  the  quarry  and  an  adult  gave  a 
broken- wing  display  close  to  me.  On  a  second  sweep  of  the  area  I  noticed  a 
very  small  chick,  possibly  only  a  few  days  old.  It  waded  out  into  shallow 
water  and  an  adult  then  followed  it  and  stood  over  it,  providing  shelter. 
That  chick  was  not  seen  again. 

On  22  February  there  were  several  birds  in  the  quarry  and  in  the  eastern 
comer  there  was  a  pair  of  adults  with  two  small  chicks  about  a  week 

old. 

On  28  February  two  adults  and  two  chicks  were  in  the  same  corner  of  the 
quarry.  While  one  of  the  adults  tried  to  decoy  me  with  a  broken-wing 
display  the  two  chicks,  which  had  been  spending  most  of  their  time  in 
shallow  water,  hid  in  shallow  water  amongst  the  Typha  or  Juncus  rush. 

On  1 1  March  at  the  same  site  an  adult  was  attending  two  chicks,  which  had 
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grown  considerably.  At  this  time  a  few  adults  and  juveniles  were  in  other 
parts  of  the  quarry  so  it  seemed  that  birds  were  entering  and  leaving  the 
quarry. 

By  14  March  the  “chicks”,  now  better  described  as  juveniles,  were  still  in 
the  eastern  corner  of  the  quarry.  One  adult  attended  them.  On  18  and  19 
March  there  were  one  adult  and  three  juveniles  in  the  eastern  corner  of  the 
quarry. 

On  2  April  there  were  two  juveniles  alone  in  the  eastern  corner  of  the 
quarry  and  I  presumed  that  they  were  the  two  that  had  been  raised  there. 
One,  the  larger  of  the  two,  had  the  crown  darker  than  the  back  and  the 
white  wing  stripe  was  well  developed.  The  other  had  the  crown  the  same 
colour  as  the  back  and  the  white  wing  stripe  was  less  developed.  I  presumed 
this  to  be  a  sexual  difference. 

On  22  February  1986  there  were  some  1 5-20  birds  in  the  quarry,  including 
5-6  juveniles,  some  of  which  were  quite  young  while  others  had  the  white 
wing  stripe.  1  judged  that  breeding  had  finished  for  the  year  and 
consequently  could  not  say  if  breeding  had  taken  place  in  the  quarry  or  if 
the  young  had  come  from  elsewhere. 

Since  this  time  the  quarry  has  been  fenced  off  and  access  to  me  denied.  The 
water  level,  fed  by  a  spring  in  the  adjacent  but  connecting  north  quarry, 
which  used  to  be  regularly  pumped  out,  has  steadily  risen  some  1  metre  or 
so,  covering  the  flats  and  islands  and  some  of  the  vegetation,  and  rendering 
it  less  attractive  to  waders.  It  is  planned  that  the  quarry  will  be  filled  in  and 
will  become  a  site  for  residential  housing. 
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NATURAL  HISTORY  NOTES  ON  THE 
MEGAMOUTH  SHARK,  MEGACHASMA  PELAGIOS, 
FROM  WESTERN  AUSTRALIA 

By  TIM  M.  BERRA,  Department  of  Zoology, 

Ohio  State  University,  Mansfield,  Ohio  44906  USA 
and  BARRY  HUTCHINS,  Department  of  Aquatic  Vertebrates, 
Western  Australian  Museum,  Francis  Street,  Perth,  Western  Australia  6000 

ABSTRACT 

The  third  known  specimen  of  Megucfuisrmi  pclagios  and  the  first  from  the  Indian  Ocean 
washed  ashore  at  Mandurah  Estuary  about  50  km  S.  of  Perth,  Western  Australia  on  1 8  August 
1988.  The  5.1 5  m  male  weighed  690  kg.  It  was  frozen  the  same  day  and  eventually  preserved 
with  formalin  by  intramuscular  and  intraperitoneal  injections  and  immersion  in  a  formalin- 
filled,  plastic-lined  hole.  Approximately  1,660  litres  of  full-strength  formalin  were  added  to 
the  water  in  the  hole  to  make  a  10%  solution.  The  total  cost  of  preservation  was  A$3,231. 
Permanent  storage  has  yet  to  be  arranged.  Megamouth  is  classified  in  its  own  family 
Megachasmidae,  but  at  least  one  authority  considers  it  to  be  related  to  the  basking  shark, 
Cetorhinus.  The  six  known  specimens  are  from  Hawaii,  California,  Western  Australia  and 
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Japan.  Megamouth  is  a  weak  swimming,  vertical  migrating,  harmless  shark  that  feeds  on 
plankton.  Photographs  of  the  specimen  and  comments  on  its  taxjonomy,  geographic 
distribution,  feeding  mechanism,  and  possible  cookiecutter  shark  ( Isistius  brasiliensis)  bite 
mark  are  presented. 


INTRODUCTION 

Megamouth  I 

The  first  specimen  of  a  new  family,  genus  and  species  of  shark  known 
colloquially  as  megamouth  was  encountered  on  15  November  1976  about 
42  km  northeast  of  Kahuku  Point,  Oahu,  Hawaii  at  about  21°  51’  N  and 
1 57°  46’  W.  The  4.46  m  male  was  entangled  in  a  large  parachute  used  as  a 
sea  anchor  by  a  U.S.  Navy  research  vessel  at  a  depth  of  165  m  over  water 
4,600  m  deep.  The  shark  weighed  750  kg.  Taylor,  Compagno,  and 
Struhsaker  ( 1 983)  erected  the  new  family  Megachasmidae  within  the  order 
Lamniformes.  They  described  the  species  and  named  it  Megachasma 
pelagios  because  of  its  great  gaping  mouth  and  the  open  sea  over  which  it 
was  caught.  The  stomach  contained  a  large  quantity  of  euphausiid  shrimp, 
Thysanopoda  pectinata,  indicating  that  it  was  a  filter  feeder. 

Megamouth  11 

Eight  years  after  the  first  specimen  was  collected,  on  29  November  1984,  a 
second  specimen  of  M.  pelagios  was  caught  in  a  gill  net  set  no  deeper  than 
38  m,  14  km  off  the  east  end  of  Santa  Catalina  Island,  California  at  about 
33 °  25’  N  1 1 8°  25’  W  (Lavenberg  and  Seigel  1 985) .  The  male  shark  was 
still  alive,  and  measured  4.5  min  length  with  an  estimated  weight  of  700  kg, 
about  the  same  size  as  the  first  specimen.  Gut  contents  included  fragments 
of  euphausiids,  copepods,  and  the  sea  jelly,  Atolla  vanhoeffeni. 

WESTERN  AUSTRALIAN  SPECIMEN 
Megamouth  III 

At  9.00  am  on  18  August  1988  the  Fisheries  Inspector  at  Mandurah,  W.A., 
Derek  Blackman,  phoned  the  second  author  to  report  that  a  large,  strange- 
looking  beast  had  washed  ashore  near  the  entrance  to  Mandurah  Estuary 
(32°  31’  S  and  115°  43’  E).  Upon  inspection  by  Hutchins  and  Western 
Australian  Museum  (WAM)  technician  Nick  Haigh  two  hours  later,  the 
identification  of  M.  pelagios  was  confirmed.  The  specimen  was  a  male 
5.15  m  long  and  weighed  690  kg. 

Although  details  are  sketchy,  apparently  surfboard  riders  sighted  the  shark 
the  previous  day  in  shallow  water.  The  surfers  tried  to  coax  it  into  deeper 
water  apparently  believing  it  to  be  a  small  whale  intent  on  beaching  itself. 
On  the  morning  of  18  August  it  was  stranded.  Although  still  alive  when 
located,  the  shark  died  soon  after  its  discovery. 

The  Mandurah  Shire  provided  a  frontend  loader  and  truck.  Workers  dug  a 
trench  on  the  beach,  lined  it  with  concrete  reinforcing  mesh  and  rolled  the 
shark  onto  the  mesh  in  the  trench.  The  shark  and  mesh  were  lifted  by  the 
frontend  loader  (Fig.  1)  onto  the  truck  and  transported  to  a  deep  freezer  at 
Kailis  and  France  Pty.  Ltd.  in  Osborne  Park,  Perth. 
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Figure  2.  Frozen  megamouth  on  display  in  parking  lot  of  the  Western  Australian  Musuem  in 
Perth  on  21  August  1988.  Note  the  large  mouth  and  claspers.  The  rectum  is  everted  through 
the  cloaca. 


Figure  1.  Megamouth,  wrapped  in  wire  mesh,  is  lifted  from  the  beach  at  Mandurah,  W.A.  and 
placed  on  a  truck  for  the  journey  to  Perth  on  18  August  1988. 


The  following  discussion  includes  a  description  of  the  logistics  of  dealing 
with  an  unexpected  5  m  shark  and  natural  history  notes  on  the  third  known 
specimen  of  this  unusual  fish. 

PRESERVATION 


Three  days  after  freezing,  the  frozen  shark  was  placed  on  public  display  on  a 
flatbed  trailer  for  three  hours  in  a  shaded  parking  lot  of  the  WAM  (Fig.  2) . 
The  male’s  claspers  and  the  prolapsed  rectum  were  visible.  Crow  et  al. 
(1990)  have  reported  on  the  protrusion  of  the  valvular  intestine  in  eight 
species  of  captive  carcharhinid  sharks.  The  specimen  was  viewed  by  over 
3,600  people  and  then  returned  to  the  freezer.  The  West  Australian 
newspaper  ran  stories  and  a  photo  on  19,  20,  22  August  1988,  and  the 
Sunday  Times  published  an  article  and  photograph  of  megamouth  on  30 
October  1988. 
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On  15  September  1988  work  began  on  the  construction  of  a  temporary 
preservation  tank.  A  large  hole  was  excavated  by  backhoe  on  WAM 
property  in  Fremantle.  A  coffimshaped  hole  (Fig.  3)  was  dug  to 
accommodate  the  spread  pectoral  fins  and  to  reduce  the  volume  of 
formalin  needed.  The  hole  was  padded  with  old  sheets  of  black  plastic  and 
corrugated  cardboard.  Costs  of  preservation  supplies  are  indicated  in 
Table  1. 


Figure  3.  Megamouth  in  plastic  mesh  sling  suspended  from  rails  over  plastic  lined,  formalin- 
filled  preservation  pit  on  WAM  property  in  Fremantle. 


Two  sheets  of  0.2  mm  thick  black  plastic  swimming  pool  liner  were  welded 
together.  The  edges  of  this  double  liner  were  held  down  with  the  sandy  soil 
removed  from  the  hole  (Fig.  3).  The  padded  and  lined  hole  was  filled  with 
water  from  a  nearby  fire  hydrant  to  test  its  integrity.  After  several  days  it  was 
obvious  that  the  liner  was  not  leaking. 

Megamouth  III  was  removed  from  the  freezer  and  placed  on  a  car  transport 
trailer  with  a  fork  lift  borrowed  from  the  freezer  works.  The  trailer  and 
shark  were  weighed  at  a  truck  scale.  On  the  return  trip  the  empty  trailer  was 
weighed.  The  frozen  weight  of  megamouth  was  690  kg  20  kg  accuracy 
of  the  truck  scale. 

A  crane  was  hired  to  lift  the  sling  containing  the  frozen  shark  into  the  water" 
filled  hole.  The  floating  megamouth  was  covered  with  old  carpet  and  left 
for  the  weekend.  By  the  following  Monday  it  had  sunk  to  the  bottom  and 
was  thawed. 

About  half  of  the  water  was  pumped  from  the  hole  leaving  approximately 
one  m  which  facilitated  rolling  the  fish  for  measurements.  These  73 
measurements  are  given  in  Berra  and  Hutchins  (1990)  along  with  the  same 
measurements  from  the  holotype  (Taylor,  et  al.  1983). 
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Megamouth  was  rolled  onto  a  stretcher  of  woven,  heavy  duty,  plastic  mesh 
(similar  to  garden  shade  cloth).  Loops  were  stitched  into  the  top  edge 
during  manufacture.  More  loops  were  located  toward  the  head  end 
because  it  supported  the  bulk  of  the  weight.  Holes  were  cut  in  the  mesh 
when  the  sling  was  put  around  the  fish  to  allow  the  pectoral  fins  and  claspers 
to  stick  out  (Fig.  3) .  Ropes  attached  the  loops  to  two  steel  rails  arranged  in  a 
V-shape  to  prevent  the  head  from  being  squeezed.  The  rails  were  placed  on 
top  of  timbers  that  spanned  the  hole  thereby  suspending  the  fish  and  its 
sling. 

Megamouth  was  injected  with  about  20  litres  of  approximately  30% 
formalin  via  130  mm  long  needles  of  2  mm  diameter  attached  to  20  ml 
syringes.  Formalin  was  injected  in  its  muscles  around  the  body  and  into  the 
body  cavity.  A  1,300  mm  long  1  cm  diameter  stainless  steel  tube  was  made 
into  a  needle  by  sharpening  one  end  to  a  point.  This  was  connected  to  a  20- 
litre  tank  and  to  a  compressed  air  bottle.  Forty  litres  of  approximately  50% 
formalin  were  pumped  deep  into  the  specimen.  Formalin  could  be  seen 
leaking  out  of  needle  holes  throughout  the  body  due  to  the  very  soft 
flesh. 

The  hole  was  drained  and  clean  water  was  added  so  that  megamouth  was 
covered  with  about  30  cm  of  water.  Volume  was  crudely  estimated  from  the 
flow  rate  and  time.  Approximately  1,660  litres  of  full  strength  formalin 
were  added  to  the  water.  Workers  used  cartridge-type  respirators  while 
working  with  formalin.  Breezy  conditions  helped  prevent  buildup  of  fumes. 
The  hole  was  covered  with  steel  gates  from  a  nearby  building  followed  by 
polyethylene  sheeting  held  down  by  timbers  and  bricks.  Roof  foil  insulation 
was  added  over  the  plastic  and  the  entire  structure  was  covered  with 
chicken  wire  (Table  1). 

Table  1.  Cost  of  preserving  Megamouth  III  in  Australian  dollars. 


EXPENSE  $ 

Freezer  storage  766.00 

Backhoe  (n  $60/hour  60.00 

Cardboard  3 1 .00 

Plastic  liner  400.00 

Trailer  36.00 

Crane  (n  $60/hour  90.00 

Mesh  sling  302.00 

Formalin  8-44  Imp.  Gal.  drums  (55  U.S.  Gal.  drums)  1,440.00 

Foil  insulation  56.00 

Chicken  wire  40.00 

Stainless  steel  tube  10.00 

TOTAL  A$3,231.00 


The  formalin  in  the  hole  was  analysed.  It  tested  at  8.25%  (3.3  gm/100  ml) 
on  21  October  1988.  This  fell  to  4.25%  (1.7  gm/100  ml)  by  15  December 
1988.  On  1 3  January  1989  400  litres  of  concentrated  formalin  were  added 
to  the  solution  in  the  hole.  This  brought  the  formalin  concentration  to 
11.75%  (4-7  gm/ 1 00  ml) .  As  of  this  writing  (February  1991),  megamouth 
is  still  in  the  formalin-filled  hole  awaiting  construction  of  a  permanent 
storage  or  display  tank. 


228 


NATURAL  HISTORY  NOTES 


Taxonomy 

Maisey  (1985)  suggested  that  M egachasma  pelagios  is  the  primitive  sister 
group  of  all  other  extant  lamniforms  based  upon  similarities  in  jaw 
suspension  and  dental  array.  He  concluded  that  Megachasma  and 
Cetorhinus,  the  basking  shark,  form  a  monophyletic  group  of  specialised 
filter-feeding  lamniforms  that  could  be  included  in  the  Cetorhinidae.  He 
considered  'the  Cetorhinidae  to  be  the  sister  group  of  the  threshers 
(Alopidae)  plus  the  mackerel  sharks  (Lamnidae).  However,  Compagno 
(1990)  rejected  the  idea  that  megamouth  is  a  cetorhinid  and  considered  it 
to  be  the  primitive  sister  group  to  the  Alopiidae  and  the  Cetorhinidae  plus 
Lamnidae.  Until  further  studies  clarify  these  relationships  we  prefer  to 
retain  the  family  Megachasmidae. 


Distribution 

M.  pelagios  is  one  of  three  very  large  species  of  filter- feeding  sharks.  The 
other  two  are  the  basking  shark,  Cetorhinus  maximus  and  the  whale  shark, 
Rhiniodon  typus.  Both  are  strong  swimmers  and  are  widely  distributed. 
Basking  sharks  are  a  coastal-pelagic  species  found  in  cold  to  warm 
temperate  waters  of  the  continental  shelves.  Whale  sharkes  are 
circumglobal  in  tropical  and  warm  temperate  seas  (Compagno  1984). 
Megamouth  is  considered  to  be  much  less  active  and  a  much  poorer 
swimmer  than  either  basking  or  whale  sharks  because  of  its  flabby  body,  soft 
fins,  asymmetrical  tail,  lack  of  keels  and  weak  calcification  (Compagno 

1984). 

In  January  1989  a  fourth  specimen  of  megamouth  shark  washed  ashore  in 
Hamamatsu,  Japan  (34°  42’  N  and  137°  42’  E)  (Nakaya  1989).  The  dead 
specimen  was  photographed,  but  unfortunately,  washed  back  out  to  sea 
and  was  not  saved.  Photographs  reveal  it  to  have  been  a  male  approximately 
4  m  long. 

The  following  June,  another  megamouth  was  netted  in  Suruga  Bay,  Japan 
(35°  00’  N,  138°  30’  E)  (Miya  et  al  in  press),  the  4.9  m  individual  was 

released  alive. 


A  sixth  specimen  became  entangled  in  a  365  m  drift  net  about  11  km 
offshore  of  Dana  Point,  California  (33°  28  N  and  117  W> 
approximately  50  km  from  the  site  of  capture  of  Megamouth  II  between 
Los  Angeles  and  San  Diego)  on  21  October  1990.  It  too  was  a  male  and 
measured  4.9  m  long  (Robert  Lavenberg,  Los  Angeles  County  Museum, 
personal  communication).  This  live  specimen  was  videotaped  and  tagged 
with  two  sonic  transmitters  by  Don  Nelson  of  California  State  University  at 
Long  Beach.  It  was  released  and  followed  for  two  days.  Megamouth 
remained  at  about  1 5  m  during  the  night  then  dove  to  150mat  dawn,  k 

ascended  to  shallow  waters  again  at  dusk  (Anonymous  1991).  Details  of  its 
vertical  migration  will  be  published  in  a  future  sciendfic  paper  (Livenberg, 
personal  communication). 

Megamouth  is  now  known  from  the  eastern,  central  and  western  Pacific, 
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and  from  the  eastern  Indian  Ocean  (Fig.  4).  It  is  likely  that  this  species  I  k 
the  two  other  gigantic  filter  feeding  shark  species,  is  wide-ranging  V  6 
probably  just  a  matter  of  time  and  good  luck  before  Atlantic  specimen *  'f 
this  species  are  found.  s  °‘ 


Mouth,  tongue  and  teeth 

Megamouth  has  a  broadly  rounded,  very  short  snout  with  a  huge  terminal 
mouth  that  extends  well  behind  the  eye  (Fig.  2) .  The  jaws  are  studded  with 
many  very  small  hooked  teeth.  Figure  5  shows  the  teeth,  the  huge,  thick 
broadly  rounded  tongue  that  almost  fills  the  mouth  cavity,  and  the’broad! 
toothless  patch  on  the  upper  jaw  symphysis.  Presumably  the  tongue  forces 
food-laden  water  across  the  small,  densely  packed  grillrakers  when  the 
mouth  closes  thereby  straining  food  particles.  It  has  been  speculated,  but 
not  confirmed,  that  the  mouth  is  bioluininescentand  attractive  to  plankton 
thus  allowing  the  slow  swimming  shark  to  acquire  enough  food  to  support 
its  great  mass  (Diamond  1985).  These  features  have  been  described  in 
detail  by  Taylor,  et  al.  (1983).  Compagno  (1990)  suggested  that 
megamouth  feeds  by  expanding  its  buccal  cavity  and  sucking  its  prey  into  its 
mouth. 
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Figure  5.  Ventral-lateral  view  of  the  oral  cavity  of  the  frozen  megamouth  laying  on  its  left  siae 
on  21  August  1988.  Note  the  huge  tongue,  small  teeth,  and  bare  patch  at  the  maxillary 
symphysis. 


Possible  cookiecutter  shark  wounds 

The  Western  Australian  specimen  has  a  circular  crater-like  wound  just 
above  gill  slits  2-3  (Fig.  6).  Taylor,  etal.  (1983)  reported  similar  scars  on  the 
throat  and  behind  the  right  pectoral  fin  on  the  type  specimen  of  M.  pelagios. 
They  suggested  that  these  scars  represent  bite  marks  of  the  cookiecutter 
shark,  Isistius  brasiliensis. 


Figure  6.  Head  of  megamouth  on  beach  at  Mandurah,  W.A.  on  18  August  1988.  Note 
possible  cookiecutter  shark  bite  above  the  2-3  gill  slit. 
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Similar  crater  wounds  have  been  reported  on  various  species  of  toothed 
and  baleen  whales  (Mackintosh  and  Wheeler  1929;  Van  Utrecht  1959), 
pelagic  fishes  such  as  marlin  and  tuna  (Jones  1971),  the  rubber  sonardomes 
of  nuclear  submarines  (Johnson  1978),  and  on  northern  elephant  seals, 
M irounga  angustirostris  (LeBoeuf,  McCosker  and  Hewitt  1987). 

hiscius  brasiliensis  is  a  small  (maximum  total  length  of  50  cm)  oceanic  and 
circumtropical  shark  usually  found  at  midwater  depths  from  85-3,500  m 
(Compagno  1984).  It  is  presumed  to  be  a  vertical  migrator  on  a  diel  cycle 
spending  the  daytime  in  deep  waters  and  ascending  to  midwater  depths  and 
to  the  surface  at  night.  A  similar  pattern  in  response  to  food  movements  has 
been  suggested  for  M.  pelagios  by  Taylor,  et  al.  (1983)  and  by  the  sonic 
tracking  of  Megamouth  V  (Lavenberg,  personal  communication).  The 
slow  swimming  speed  of  megamouth  would  make  it  easy  prey  for  the  active 
cookiecutter  shark  (Diamond  1985). 

I.  brasiliensis  is  facultative  ectoparasite  thatattaches  to  its  prey  with  the  help 
of  suctorial  lips  and  a  modified  pharynx.  With  a  twist  of  its  body  the  large 
saw-like  teeth  of  the  lower  jaw  cut  a  conical  plug  of  flesh  from  the  sides  of  its 
prey  leaving  a  crater-like  wound  (Compagno  1984:  94). 
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FROM  FIELD  AND  STUDY 

Notes  on  the  fauna  of  a  remnant  bushland  in  Victoria  Park  — 
Remnant  areas  of  bushland  in  the  inner  metropolitan  area  contain 
examples  of  the  fauna  that  would  have  existed  over  large  areas  before 
subdivision  for  housing.  A  one  hectare  block  on  the  comer  of  Berwick 
Street  and  Hill  view  Terrace,  Victoria  Park  has  large  numbers  of  native  plant 
species  —  three  banksias,  a  number  of  Christmas  Trees  and  many  small 
flowering  shrubs  which  are  not  apparent  from  the  road.  The  soil  type  is 
Bassendean  Sand. 

A  study  was  made  of  the  site  from  1 8  to  27  November  1 990.  Six  pitfall  traps 
of  50cm  deep,  1 7cm  diameter  PVC  piping  were  placed  8  metres  apart  and 
connected  by  a  50m  long,  30cm  high  fence  of  aluminium  flywire  mesh. 
Each  pit  was  covered  at  the  bottom  by  flywire  to  prevent  burrowing  animals 
from  escaping.  The  pits  were  checked  daily  at  6am  and  all  species  were 
recorded  and  vertebrates  were  weighed,  measured  and  released.  Bird 
species  were  also  recorded  at  this  time. 

The  ten  day  study  in  spring  found  that  at  least  four  species  of  reptiles  survive 
on  the  site.  The  fast  moving  Ctenotus  lesueurii  striped  skink  was  particular  y 

233 


abundant  and  15  were  trapped.  Two  other  small  skinks  Menetia  greyii  (5) 
and  Lerista  elegans  (1)  were  recorded,  as  was  the  Bobtail  tiliqua  rugosa 

The  introduced  House  Mouse  Mus  muscttlus  was  trapped  and  dog  and  cat 
tracks  were  seen.  No  native  mammals  were  recorded. 

Six  native  and  two  introduced  bird  species  were  sighted  during  the  study. 
The  Singing  and  Brown  Honeyeaters  Lichmera  indistinct  a  and  M  eliphaga 
virescens  were  abundant  and  feeding  on  the  flowering  Candlestick  Banksia 
Banksia  attenuate i  and  the  Christmas  Trees  Nuytsia  floribunda.  The 
Australian  Magpie  Cracticus  tibicen  was  present  as  individuals  as  well  as  a 
family  group  and  the  Black-faced  Cuckoo-shrike  Coracina 
novaehollandiae,  the  Red  Wattlebird  Anthochaera  carunculata  and  the 
Willy  Wagtail  Rhipidura  leucophrys  were  also  recorded.  The  Laughing  Dove 
Streptopelia  senegalensis  and  the  Spotted  Dove  S.  chinensis  were  also 
recorded. 

Numerous  invertebrates  were  sighted  but  only  those  in  the  pitfall  traps 
were  recorded.  These  were  a  beautiful  golden  centipede,  two  species  of 
carab  beetles  (both  in  great  numbers),  wolf  spiders,  ants,  earwigs,  bush 
cockroaches,  European  bees,  an  orange  and  black  wasp  and  a  solitary  ant 
(wingless  female  thynnid  wasp) . 

The  block  is  a  surprisingly  rich  bushland  considering  its  small  size  and  the 
fact  that  it  has  been  surrounded  by  housing  for  about  forty  years.  This 
bushland  is  about  1km  from  Reserve  3694  which  was  reported  on  in  West 
Aust.  Nat.  18:  131-138. 

MARGARET  C.  TURPIN,  175  Hensman  Street,  Kensington,  6151 

Food  Items  of  Red  Wattlebirds  —  In  Spring  and  early  Summer  Red 
Wattlebirds,  Anthochaera  carunculata,  sit  near  a  beehive  and  catch 
honeybees  in  my  garden.  The  bee  is  either  pounced  on  as  it  nears  the  hive 
entrance  or  hovers  around  the  hive.  Up  to  six  bees  were  taken  within  one 
hour  by  the  same  bird  (recognisable  by  feather  damage).  Sometimes  the 
birds  perched  nearby,  squashed  the  bees  in  their  bill  and  swalloed  them.  No 
precautions  were  taken  in  dealing  with  the  bee’s  sting.  Sometimes  the  bees 
were  taken  away,  perhaps  to  be  fed  to  nestlings. 

Red  Wattlebirds  also  take  the  white,  fleshy,  sweet  petals  of  a  Guava,  F eijoa 
sellowiana,  which  flowers  for  about  six  weeks  in  Spring. 

OTTO  MUELLER,  7  Hamer  Avenue,  Wembley  Downs  6019. 

A  spider  capturing  a  centipede  —  In  February  1981, 1  was  staying  in  the 
staff  quarters  at  the  Department  of  Youth,  Sport  and  Recreation  Centre, 
Point  Peron,  47  km  south  of  Fremantle,  Western  Australia. 

On  the  morning  of  10  February  in  the  “wash-basin”  area,  l  observed  a 
spider  with  a  centipede  in  its  web.  At  the  time,  the  prey  was  feebly  struggling 
and  the  spider  had  its  cheticerae  firmly  sunk  into  the  soft  pleural  membrane 
close  to  the  8th  segment. 
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By  the  time  I  returned  with  camera  and  flash  equipment,  the  spider  was 
swathing  the  victim  with  more  web.  After  taking  pictures,  I  delayed 
collecting  the  specimens  till  later  in  the  day.  This  was  an  unfortunate 
decision  as  the  cleaners  removed  all  traces.  The  photograph  (Figure  1) 
shows  the  spider  with  its  prey. 

The  spider  has  been  identified  by  Dr  Barbara  Main  as  Archaearanea  sp. 
(family  Theridiidae)  and  the  centipede  was  determined  by  Dr  Lucien  Koch 
as  a  member  of  the  family  Scolopendridae. 

Centipedes  are  known  to  prey  upon  spiders  in  their  burrows  (Main  1957, 
Australian  Journal  of  Zoology,  5:453)  and  McKeown  (1952,  Australian 
Spiders:  their  lives  and  habits  p.  175,  177)  cites  examples  of  the  Red-back 
Spider,  L atrodectus  hasselti  capturing  and  eating  centipedes.  My 
observation  adds  another  example  of  a  spider  to  the  list  of  those  preying  on 
a  centipede. 

I  thank  Drs  Barbara  Main  and  Lucien  Koch  for  identifying  the  specimens 
from  the  photograph. 

—  R.  PETER  McMILLAN,  W.A.  Museum,  Francis  Street,  Perth,  W.A. 
6000. 


Nest  Predation  by  Grey  Butcherbird  —  In  February  1991  in  Wembley 
Downs  I  saw  a  Grey  Butcherbird,  Cracticus  torquatus,  and  a  Laughing  Dove, 
Streptopelia  senegalensis,  tumbling  from  a  Tuart  tree.  The  birds  disengaged 
near  the  ground  and  the  butcherbird  flew  off,  closely  pursued  by  the  dove. 
Another  butcherbird  was  in  the  tree  tearing  at  a  dove  fledgling  wedged  in  a 
forked  branch.  Another  dove  sat  nearby.  Soon  after,  the  butcherbird 
picked  up  the  dead  fledgling  and  flew  off  pursued  by  the  second  dove.  An 
empty  dove  nest  was  later  found  in  the  Tuart. 

—  OTTO  MUELLER,  7  Hamer  Avenue,  Wembley  Downs  6019. 
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Little  Ringed  Plover  at  Herdsman  Lake  —  In  January  1991  I  observed 
two  Little  Ringed  Plovers,  C haradrius  dubius,  at  Herdsman  Lake.  One  had  a 
pure  white  forehead  and  a  black  band  across  the  forecrown  followed  by  a 
thin  white  line  and  the  mudbrown  nape  and  back.  The  other  had  a  more 
buff-yellow  forehead  and  chin  without  the  black  band  across  the 
forecrown.  Both  had  pale  yellow  legs,  yellow  eyering  and  white  neckring. 
The  breast  had  indistinct  grey  to  black  bands  which  were  narrow  in  the 
centre.  There  was  also  an  indistinct  line  above  and  behind  the  eye. 

The  birds  were  slower  and  less  active  than  the  Red-capped,  Red-kneed  and 
Black-fronted  Plovers.  The  Little  Ringed  Plovers  kept  well  to  themselves 
and  their  feeding  area  and  pattern  differed  from  the  other  waders.  Muddy 
areas  were  preferred,  they  walked  a  few  paces,  stopped  and  puddled  the 
water  with  one  foot.  This  activity  took  about  two  seconds  and  was  followed 
by  a  peck  presumably  for  food. 

This  is  the  first  record  for  Herdsman  Lake. 

—  OTTO  MUELLER,  7  Hamer  Avenue,  Wembley  Downs  6019. 
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